


It's almost taken for granted that truck front 
axles will be equipped with Timken Tapered Roller Bearings. Why is 
this? It is because front axle bearing service is, if not the, then cer- 
tainly very close to the, most severe service to be found in trucks. 


With this fact in mind won't it pay you to go over every point where 
bearings are applied in your trucks—transmissions, differentials, trans- 
fer cases, walking beams, rear wheels, steer- 


ing mechanisms, fans—to make sure that 
Timken Bearings are included 100%. TIMKEN 


TRADE-MARK REG. U. S&S. PAT. OFF. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO JAPFRED ROLLER BEARINGS 
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3. Maybe you didn’t know that your maintenance force 
has been increased lately. But it has — if you have Heald 
Precision Boring and Grinding Machines in your shop. When 
you installed that last Heald machine you added ancther 
man to your factory personnel — the Heald Service Man. 
He’s not on your payroll, but just the same he’s working fer 
you — helping to keep your Heald producing more and 
producing longer. He reports for work when your Heald 
is first installed, setting it up to function at peak efficiency, 
and instructing your man to operate it that way. After 
that he'll be on the job periodically giving the machine 
a careful check-up. In case serious trouble should develop, 

a telephone call to the nearest 

Heald branch office will get him 

back on the job—and the machine, 


too. He knows that in serving you \ Demonstration an: 
he’s serving America. Maintenance Service 





THE HEALD MACHINE CO. WORCESTER, MASS., U. 5. 4 
MANUFACTURERS OF PRECISION BORING AND PRECISION GRINDING MACHINES 
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IN THE GROOVE 





RACEWAY GRINDING 


an Bearings is done with 
the most modern oscillating 
grinders. 





Steel Balls accurate in 
sphericity to .000025 can per- 
form best only when the race- 
way in which they travel 
matches them in accuracy .. . 
note diagram. 


The arc in (CyB) Ball Bearing 
raceways is made micromatic- 
ally accurate to match the 
steel balls by automatic os- 
cillating grinders. 





By this method the raceway 
oscillates transversely across 
the face of the grinding wheel, 
as. illustrated above, conse- 
quently there can be 
no errors in_ contour. 
That's why Ball 
Bearings last longer. 














C JB) gaa a COMPANY 


Magufacturers of (C48) Master Ball Bearings 
AHLBERG 3002 WEST 47TH STREET 


Out West sti PRECISION BEARINGS, INC. Los 4 
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ORGIVE US, Rover, for making an example of you! But your 

joyous moments, when the tail wags the dog, remind us of 
the way that one unbalanced part can shake—and punish—a 
whole motor assembly. 

Take, for example, a 40-lb. electric motor. At only 200 r.p.m., 
one ounce inch of unbalance in the armature may not seem so 
important. But now step the speed up to 5000 r.p.m. and that 
unbalanced force becomes 44.3 /bs.—more than the weight of 
the motor itself. It’s enough to shake the motor off its base 
5000 times a minute. And there’s nothing so joyous about that! 


These destructive, unbalanced forces which overload bear- 
ings, cause vibration, excessive wear, and noise, are now easily 
found and corrected through the use of Gisholt Dynetric Bal- 
ancing Machines. The operation is simple and takes only a 
matter of seconds. These machines are so accurate they can 
measure unbalance vibrations down to .000025”. 
Write for literature. @ Using the radio means of amplification, this sensitive machine picks 1 
static and dynamic unbalance vibrations and magnifies them as muc 


as 1,600,000 times. It makes proper balance easier, quicker, and moi 
economical to attain than ever before. 


DYNETRIC BALANCING MACHINES 


GISHOLT MACHINE COMPANY, 1205 Washington Avenue Madison, Wisconsi 


LOOK AHEAD...KEEP AHEAD ...WITH GISHOLT IMPROVEMENT 





TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHIN) 
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Air Line Traffic 
Up Seven Per Cent 


Revenue passenger miles flown by 
United Air Lines in the first nine 
months of this year were approximate- 
ly 7 percent above those for the cor- 
responding period of 1941, it was dis- 
closed in figures released by Harold 
Crary, vice president in charge of 
traffic. 

With September estimated, United 
flew approximately 219,314,065 revenue 
passenger miles from January through 
September. This compared with 204, 
919,024 covered in the same period of 
last year. 

September’s estimated total was 28, 
101,200, or approximately the same as 
the 28,388,072 flown in August and 14 
per cent under the 32,943,600 flown in 
September, 1941. This September de- 
crease was attributable to the turning 
over of certain airplane equiptment for 
military operations and the use of a 
larger percentage of the fleet’s space 
for express, which is 152 per cent and 
mail, 67 percent, over a year ago, due 
to stimulated war-time traffic, Crary 
said. 





Make Every Pay Day 


“Bonn Day’ 


Get back of the Pay-Roll Sav- 
ings Plan by encouraging em- 
ployees to turn part of their 
earnings regularly into tanks 
and planes and guns through 
systematic purchase of 


U.S. 
War Bonps 
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The whole country is scrap conscious now but just what it is accomplish- 


The Scrap Drive 


ing and what part the automotive industry is playing has not come to the 
front until now. Read this article and you may be surprised to find how 
far some of our outstanding companies are going to attain the objective. 


12 


The SAE National Aircraft Production Meeting has just been held. Out 
of this meeting has come a whole lot of brand new data. It was their 
first meeting since Pearl Harbor so it was keyed to war production. Many 
new ideas presented. 


SAE Engineers Analyze Aircraft Production 


15 
The airplane producers of the east and west coasts have formed them- 
selves councils for the pooling of their ideas, their facilities and talents. 
High positioned key men are in the list that make up these boards all 


dedicating themselves to more planes and better planes for the armed 
forces. 


Airplane Companies Pool Resources 


Boeing’s Production Density System 


16 


As the Boeing organization was expanded to meet the greater produc- 
tion requirements of war they conceived a unique system. They felt that 
mechanized conveyor systems were not adequate for the large Flying 


Fortres bombers. The system that replaced it is most ingenious. 


The BMW 801A Aircraft Engine 20 
It has 
You will find this description interesting. 
It is enhanced by a number of illustrations. 


This is one of the latest powerplants introduced by the Germans. 
a number of unusual features. 


The Houdry System for Producing Butadiene 30 
Out of all the discussions of rubber substitues will emerge something that 
will place us on top. Not the least of the elements in question is butadiene 
and its production. You owe it to yourself to keep posted. Here is an 
opportunity. The account is backed with the authority and knowledge 
of men with high batting averages in their league. 
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How 
Muehlhausen 
Springs 





Pierce Governor of cen- 
trifugal, belt-driven 
type, with Muehlhausen 









To MEET wartime’s tremendous demands, trucks must 
keep moving—on long, grueling hauls—without delay! 
And Muehlhausen Springs play important parts in main- 
taining the efficient operation of these highway fleets. 

The rugged strength, plus extremely accurate design 
and fabrication of these springs, assures precision per- 
formance under all conditions. On governors, for ex- 
ample, Muehlhausen Springs are subjected to severe abuse. 
In hot, corrosive atmospheres, they are flexed thousands 
of times daily—yet, there must not be the least variation 
in load capacity. 

Such performance is the result of Muchlhausen’s ad- 
vance spring craftsmanship, and the close collaboration 
this company maintains with its customers’ engineers. All 
problems are solved before the springs are made. 

Muehlhausen can do the same for you—with springs 
of every type. For quick action—call, wire or write today! 


MUEHLHAUSEN SPRING CORPORATION, ,650 Michigan 


SPRINGS 





Extension Spring. 





FREE! senpv ror 
INFORMATION 
*New Die Spring Bulletin iftus- 
: po conga gant oi sizes and 
EVERY TYPE AND SIZE post 1 


®New Armament Bulletin shows 
importance of springs for many 








types of war equipment. 
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The Scrap Drive 















ECISION as to the final disposition to be made of edict has required that all idle tools and machinery be 
tools, dies, jigs and machinery used to manu- relegated to scrap. The need for maintenance parts 
facture automobiles of the 1942 model and and the desirability of retaining some dies and ma- 
earlier models rests with the War Production Board. chines for resumption of 1942 model production when 
In the current intensive industrial salvage drive the war is over are recognized by many as vital to 
throughout the nation to collect 17-million tons of preventing a breakdown of this country’s motor trans- 
iron and steel scrap be- portation system and 
tween July 1 and Dec. : to assure a quick re- 
31 in order to keep the turn to peacetime nor- 

steel mills operating malcy. 
through the coming T must be said that the Salvage and Conserva- One of the first to 
winter, no Government tion Committee of the Automotive Council put its drive on an in- 
for War Production has done an excellent job in dustry-wide basis, the 
obtaining scrap materials from the motor indus- Aubemative Counsell for 
; try. — Hamilton W. War Production 
Wright, chief of WPB launched an intensive 

Industrial Salvage Sec- 











scrap collection  pro- 
gram June 1 under 
which the member com- 
panies were urged to 
cooperate with the Sal- 
vage and Conservation 
Committee of the Coun- 
cil in expediting the 
flow of scrap to the 
mills. This resulted in 
a collection of 337,000 tons of metal scrap dur- 
ing June, July and August, of which 40,000 
tons, or 12 per cent, was dormant scrap, such 
as tools, obsolete machines and equipment, and 
the other 88 per cent was production scrap from 
manufacturing operations. Of the 337,000-ton 
total, 319,000 tons were iron 
and steel and 18,000 tons were 
aluminum, copper, lead, zinc 
and other non-ferrous metals. 
At its recent Detroit scrap 
conference, the board of direc- 
tors of the ACWP set forth a 
new and stronger statement of 
a broader policy objective on 
salvage by recommending to its 
members “the scrapping of all 
tools, dies and fixtures for the 
manufacture of replacement 
parts where demand indicates 
that such tools, dies and fix- 
tures are no longer necessary 
for the maintenance of essen- 
tial automotive transportation.” 


tion. 








By E. L. Warner. Jr. 
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George Romney, managing director of the ACWP, 
recently pointed out that approximately 85 per cent 
of the automotive industry’s productive equipment 
already is working on materials essential to the war 
effort, while the remaining 15 per cent is listed and 
available to any other manufacturer of war products. 
Already more than 9000 pieces of manufacturing 
equipment from automotive plants have been trans- 
ferred to other plants that could use it in the war 
effort. Many of the remaining special purpose ma- 
chines provide an important source of parts to repair 
and provide replacements for equipment at work on 
war production. This is especially true now when most 
machinery is being used more intensively than usual, 
with many plants operating on a seven-day, 24-hr. 
basis. The amount of repair work consequently is in- 
creased and spare parts for machine tools are at a pre- 
mium. “Cannibaliza- 


”” 


tion, or stripping 


retained and what are to be junked. The problem con- 
fronting automobile manufacturers and suppliers as 
to the disposition to be made of semi-fabricated or 
fabricated parts manufactured prior to the cessation 
of motor car production last February rests with the 
Materials Re-Distribution Branch. Where these ma- 
terials are designated as scrap, it has been indicated by 
Government officials that some form of subsidy will 
be forthcoming in order to avoid impairment of any 
company’s financial status. However, it is quite likely 
that companies may suffer a 15 to 50 per cent loss on 
the purchase price of such fabricated or semi-fabri- 
cated materials, not including any labor costs which 
the buyer may have put into the product. 

Most automotive companies have appointed a single 
salvage authority who has power to render final deci- 
sions on what materials and equipment are to be re- 

tained and what are to 
be scrapped. A com- 





parts from one ma- 
chine to use on another, 
thus is a more preval- 
ent practice than in 
peacetime. 

““All automotive 
sources of the type of 
dormant scrap now be- 
ing called for by the 
conservation and_sal- 
vage authorities of the 
WPB are being min- 
utely reviewed,” said 
Romney, “and in every 
case where the protec- 
tion of essential war 
transportation is not 


scrap drive policy. 





OR the benefit of those who may be un- 

familiar with the mechanics of the Automotive 
Council for War Production, it should be em- 
phasized once again that this organization was 
founded on democratic principles by men so 
strongly suspicious of dictatorial practices that 
they were willing to turn their backs on the most 
highly cherished traditions of their intensely com- pa gg? 
petitive business in order to strengthen the Na- what yearly require- 
tion's hand in competition with the Axis.— 
George Romney, ACWP maganing director, on 


piete record of equip- 
ment, dies, tools, ma- 
chines and _ stocks is 
then set up, not only of 
material in the parent 
plant but in those of 
vendors as well. Re- 
placement parts are 
checked to find out how 
many are in_- stock 


ments are and how long 
current stocks will last. 
Particular pieces of 
equipment also must be 
checked to find whether 
any are used for mak- 








jeopardized, these fa- 
cilities are going to the 
scrap pile.” 

The responsibility that rests with the automobile 

industry was aptly stated by P. O. Peterson, of Stude- 
baker Corp., chairman of the ACWP Salvage and Con- 
servation Committee, when he told the recent automo- 
tive scrap conference, “We are a big industry, and a 
big target—either for praise or blame. The automo- 
tive industry can be a big force for good in the Ameri- 
can production picture by continuing to set the pace 
in the industrial salvage campaign. . . . The automobile 
industry IS different. It has a much harder job than 
the ordinary industry when it comes to picking out 
what is obsolete and what isn’t. It’s got maintenance 
problems for the customer in the field to consider and 
it’s got post-war retooling problems to consider. 
But unless we win this war there is little use to even 
think of any of the ordinary values, for they will not 
mean anything. So finally it comes down to this—the 
success or failure of our salvage campaign means the 
difference between survival and defeat.” 

The responsibility of formulating the Government 
policy as to what is scrap and what is re-useable ma- 
terial rests with the Materials Re-Distribution Branch 
of WPB. This branch is now engaged in a nation-wide 
inventory of all idle machinery, equipment and ma- 
terial with a view to defining what items are to be 
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ing similar parts for 

other models. One auto- 
motive company has released for scrap 70 per cent of 
the items on the lists that were reviewed, and this will 
be increased through recent authorization to scrap 
frames, assembly fixtures, welding equipment, body 
carriers and other automobile manufacturing equip- 
ment. Another company checked all die storage areas 
so that no worthwhile source of material would be 
overlooked. Some companies have 1942 dies that have 
been obsoleted due to changes in parts design through 
use of alternate materials. Automotive suppliers, need- 
ing room for war expansion, have asked customers to 
release dies and other materials in the vendor’s plants 
for salvage. Among the salvage items that have been 
turned up in the automobile industry are angle irons, 
window casements, chains, jacks, abandoned fire 
escapes, conveyor lines, rails and craneways, dollies 
and racks, welding jigs, hammer heads, furnaces, old 
storage bins, steel doors and floor panels, old stairways 
and foundry flasks. 

In addition to providing vitally needed scrap, the 
drive has proved beneficial to automotive companies 
in other ways. It provides a cleaner and more efficient 
plant and reduces fire and accident hazards. Sale of 
the scrap actually pays cash dividends and some of the 
buildings and material scrapped actually may result in 

(Turn to page 54, please) 
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Vetal turnings being pushed down to a 
crusher where they are broken into small 
pieces for easy handling. 


FAST chip-handling system that quickly turns 

vital metals back into the stream of war pro- 

duction has been developed at the new Ohio 
plant of the Wright Aeronautical Corp. now engaged 
in the line-production of Cyclone engines for numer- 
ous United States warplanes. In less than 40 minutes 
a pile of shavings can be removed from a machine 
into a special metal container, dumped into a conveyor 
train, crushed, freed of machining oil and compactly 
packed away in a railway gondola half a mile from 
the factory. 

Under this new chip-handling system all excess 
metal is removed without interfering with production 
and each metal is segregated at the source. At each 
machine the excess metal is raked into a chip box 
which then is picked up by a lift truck and the shav- 
ings removed to a side-dump trailer car having a ca- 
pacity of 35 cu. ft. 

When a train of 10 to 15 heaping gondolas is col- 
lected on a roadway outside the plant, it is towed by 
a shuttle service powered by gasoline’ industrial 
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Chip Handling 


System at Wright's 
New Ohio Plant 


tractors to the chip processing 
plant. Here the side-dump gondolas 
toss their cargoes of metal into 
drain pans where a portion of the 
machining oil still clinging to the 
chips drains off. Then the bunches 
of chips or shavings are pulled 
apart enough to be stuffed into a 
hammer mill crusher which presses them into small 
pieces that can be handled easily and also shipped in 
a minimum of space. Chips, which have been cut with 
oil coolants, come from the crusher in a standard con- 
veyor that dumps them in a standard industrial cen- 
trifuge. 


(Turn to page 56, please) 





Small pieces as they come 

from the crusher (rear), and 

one of the centrifuges (right) 

for removing the oil from 
them. 


A conveyor train loaded with 

steel turnings on its way to 

the chip house at the Wright 
plant in Ohio. 
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Engineers 


ANTLED by war time restrictions, the first SAE 

National Aircraft Production Meeting since 

Pearl Harbor was held early this month in 

Los Angeles. The members were confronted with the 

novel experience of doing without preprints, of having 

to forego their anticipated floor discussion, and of re- 

stricting their activities, in the main, to listening to 

the speakers and to viewing the 22 exhibits at the air- 
craft engineering display. 

The Government had requested that all in atten- 
dance avoid discussions either formal or informal of 
any subjects which might be of value to our enemies. 

It was the largest SAE Pacific Coast meeting, with 
1500 registrants, including some of the top ranking 
aviation production and engineering men in the coun- 
try. President A. W. Herrington announced the phe- 
nomenal growth of the Society of Automotive Engi- 
neers in the aircraft industry, with 46 per cent of its 
membership now engaged in aircraft work. 

Balanced armed might, not concentration of any one 
arm is going to win the war. The prowess of Ameri- 
ca’s air arm is proved by the box score, with mastery 
of the air “wherever we have Ameri- 
can equipment and American pilots” 
who are knocking down enemy planes 
in a ratio of 4 to 1 for every American 
plane lost. In the postwar era the air- 
craft industry will keep rolling at high 
speed in the world wide race of “na- 
tional rehabilitation through fast 
transport.” These opinions were ex- 
pressed at the general session, under 
the chairmanship of SAE Past Presi- 
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Analyze Aireratit 


dent A. T. Colwell and by Col. J. H. Jouett, Aeronauti- 
cal Chamber of Commerce of America president, who 
assurred his audience that the nation’s air production 
program is coming along so well that the President’s 
goal of 60,000 planes is being approached. 

The major war problem is now supply rather than 
production, according to Thomas Wolfe, Western Air- 
lines, who spoke for the Air Transport Assoc ation of 
America. “We must deliver the goods, and quickly. 
The average daily cargo carried by domestic airlines 
during the year prior to Pearl Harbor was 60,000 Ib. 
But so tremendous has been the growth of this field 
under war conditions that the cargo capacity of do- 
mestic carriers will be approximately 3,000,000 Ib per 
dav by Jan. 1.” 

In spite of this 5000 per cent increase, Mr. Wolfe 
said that we are still fighting a 400 mph war with a 
10 mph supply line. “What we need,” he declared, “is 
a rapid production of available types of transport 
planes now. The spotlight on huge transport ships is 
too far ahead at this time.” 

We are learning a new air geography, according to 
Mr. Wolfe, for “new trade routes are 
being established, old seaports are 
going out, the trend is away from 
harbors, and many seaport cities will 
be by-passed by air cargo routes.” 

The lowly greaseball of the Ameri- 
can Volunteer Group in Burma and 
China had his hour in the sun when 
Tye M. Lett, Jr., overseas represen- 
tative of the Allison Division of 
General Motors, who was with the 
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Production Problems 


National Aireraft Production Meet- 


AVG for one year, spoke on “Ground 
Crewing the Flying Tigers,” and 
related how the men skillfully “can- 
nibalized” grounded planes to keep 
others in the air. “Bits and pieces 
of five grounded Curtiss P-40’s prac- 
tically overnight became three fight- 


ing P-40’s. That miracle confounded the Japs.” He 


compared the combat qualities of the P-40 and the 
Zero. The Zeros had greater manueverability and rate 
of climb than the early P-40’s, but the latter had pro- 
tection which the former lacked, and were superior in 
“the most important pursuit combat category—speed 
upwards of 400 mph.” 

President Herrington, who recently returned from 
India, Burma, and China, gave the principal address of 
the general session. Describing the enormous respon- 
sibility resting upon the engineers of the country both 
in a world at war and in a world at peace, he praised 
the standardization work of the SAE over the past 37 
years. “Those of us who have had the opportunity to 
examine the engineering practices of other countries, 
particularly Germany and Japan, are now fully aware 
of the terrible price they are paying for their failure 
to take more cooperative steps in standardization 
work.” Standardization is the recognized foundation 
upon which our great 
automotive industry has 
been successfully built, 
and in all phases of au- 
tomotive work, particu- 
larly in the aircraft field, it has contributed an 
essential factor in making possible the unheard expan- 
sion of production which has taken place. 

What about the postwar world? What will we do 
with this tremendous aircraft producing industry we 
have created? Mr. Herrington answered by pointing 
out that the United States is a large nation geographi- 
cally, and that we will therefore develop a civil air 
transport system the size and extent of which will sur- 
pass the dream of our wildest visionaries of today. 
And, because we are the only nation capable of bearing 
ihe economie load of such a burden, we will be forced 
to maintain a military air fleet capable of going any- 
vhere at any time to aid as a part of an international 
police force to preserve order. The safety of our homes 
ind our lives will rest squarely upon the shoulders of 
ur aircraft designers and producers, he emphasized. 

Almost everybody in attendance made it a point to 

iew and study the parts of the Mitsubishi Kinsei en- 
‘ine and of the Junkers 211B engine which were dis- 
jlayed during the meeting. Interesting motion pic- 
‘ures were shown by Wright, North American 
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By Kf. Raymond Kay 


ing at Los Angeles Attracts 1500 
Experts: Technical Sessions Held 
under Censorship Restrictions 


Aviation, Hamilton Standard Propeller, and Rohm 
and Haas. 

R. N. DuBois, chairman of a morning session, and 
chief test engineer, Aircraft Engine Div., Packard 
Motor Co., read a paper by James E. Ellor, British Air 
Commission, “Pressure Cooling,” ’ which pointed out 
the advantage of pressure cooling, using glycol-water 
mixtures versus straight glycol. 

Beginning with a review of the development of car- 
buretor air filter installations in aircraft power plants 
prior to the war, W. D. Cannon, field engineer, Wright 
Aeronautical Corp., in his paper, “Requirements for 
Carburetor Air Filters for Aircraft Engines,” ana- 
lyzed new problems which have led to a reappraisal of 
filter requirements. He discussed some of the German, 
British, and American installations. A description of 
an improvized air-scoop and filter was given to empha- 
size the fact that the installation design of the carbu- 
retor air-filters was properly the responsibility of the 
aircraft manufacturer. Mr. Cannon 
presented current design require- 
ments for carburetor air filters with 
several diagrammatic sketches of typi- 
cal installations. A number of ways 
of effectively reducing these requirements to practice 
without adding to the responsibilities or duties of the 
pilot were illustrated. 

The Flight Testing Session was conducted by C. L. 
Johnson, chief research engineer, Lockheed Aircraft. 
Flight testing today is nearly an exact science, accord- 
ing to Warren T. Dickinson, flight test engineer, Doug- 
las Aircraft Corp., who flight-tested Douglas’ B-19, the 
world’s largest airplane. In his paper, “Flight Testing 
Equipment for Large Aircraft,” he reported that it 
took flight equipment weighing 10,804 lb and valued at 
$38,600 to test the giant four-motored Douglas cargo 
plane C-54 last winter, and more than 26,000 ft of mo- 
tion picture film were exposed in recording perform- 
ance and other data. Automatic instruments sup- 
planted a flight crew of 22 men otherwise necessary to 
record dial readings manually. 

The greatest single improvement in flight test equip- 
ment in years is the electronic potentiometer developed 
by Douglas engineers for automatic temperature re- 
cordings, Mr. Dickinson said. Through miles of elec- 
trical wiring and thermocouples located remotely 
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throughout the plane structure some 264 temperature 
readings were collected on the Douglas C-54 in a con- 
tinuous permanent record. 

“Intercoolers and Their Performance in Aircraft,” 
was the subject of a paper presented by P. A. Scherer 
and S. K. Anderson, of Airesearch Mfg. Co. Mr. 
Scherer, research engineer, read the paper, the theme 
of which was that as the weight of the intercooler is 
reduced to gain dimensions, power reductions also can 
be achieved, and that this results in a lighter take-off 
weight for the airplane. 

Airframe-production technique was the all-impor- 
tant subject of an afternoon session under the chair- 
manship of J. L. Atwood, executive vice-president, 
North American Aircraft. ‘Technical Developments 
in High Production Sheet Metal Forming” was the 
topic of an interesting paper presented by W. Schroe- 
der and T. H. Haziett, research engineers at Lockheed 
Aircraft Corp. Mr. Schroeder read the paper which 
discussed recent developments in the application of 
technical knowledge and engineering methods to the 
problems of designing and forming sheet metal parts. 
The basic forming procedures were described and the 
quantitative limits of each were given. He pointed 
out the types of equipment suitable for the various 
classes of forming. 


Phil Koenig, of Consolidated Aircraft Corp., read 
his paper, “Impact Extrusions and Cold Pressing of 
Aluminum Alloy Airplane Parts.” The steel dies are 
hardened as much as possible and often chromium- 
plated on the wearing surfaces. A pressure of 160,000 
to 180,000 psi is necessary to force the metal into the 
cavities of the dies. Many advantages of this tech- 
nique were described. It allows close tolerances and 
actually improves the structure of the metal through 
an increase in density. It also is a very fast process, 
requires relatively inexpensive dies, and releases mill- 
ing machines and turret lathes for other work. 

“How Vultee Uses Master Layout in Production” 
was a paper given by S. R. Carpenter, supervisor of 
engineering, Vultee Aircraft. He discussed the method 
of making original master layouts, the manner of 
reproducing them for template and tool uses, and the 
application of the master layout by tooling and tem- 
plate for the development of tooling of production. 

Direct comparison of the Mitsubishi Kinsei engine 
with present American air-cooled radial engines was 
made by W. G. Ovens, Wright Aeronautical Corp. He 
said that the Japanese were not behind in production 
methods of their modern aircraft engines, and pointed 
out the similarity of the Mitsubishi Kensei engine to 

(Turn to page 56, please) 








SAE Nominees for 1943 . 


President 


Mac Short. vice president of engineering. Vega Aircraft Corp. 


Treasurer 


David Beecroft. Bendix Products Division. Bendix Aviation Corp. 


Vice Presidents 


Aircraft: John G. Lee, assistant director 
of research, United Aircraft Corp., Re- 
search Division. 

Aircraft Engine: S. K. Hoffman, chief 
engineer, Aviation Corp., Lycoming Divi- 
sion. 

Diesel Engine: Grover ©. 
research engineer, Research and De- 
velopment Laboratories, Universal Oil 
Products Co, 


Vacuum Oil Co. 


Wilson, fuel 


SAE 


N. P. Petersen, president, Canadian 
Acme Screw & Gear, Ltd.; C. G. A. 
Rosen, director of research, Caterpillar 
Tractor Co.; J. C. Zeder, chief engineer, 


were elected for a 
beginning of 1942: 
gineer, Studebaker 


Fuel and Lubricants: 
automotive research engineer, Socony- 

Passenger Car: R. 
dent of engineering, Studebaker Corp. 

Passenger Car Body: G. J. Monfort, engi- 
neer, Body Division, Chrysler Corp. 

Production: Arnold Lenz, assistant man- 
ufacturing manager, Chevrolet Motor Di- 
vision, General Motors. 


two-year term at the 
S. James, chief en- the 19438 Council as Past Presidents wil 
Corp.; J. V. Savage, 


W. M. Holaday, Tractor and Industrial: CC. G. Kriege 


agricultural engineer, Ethyl Gasoline Corp 

Transportation and Maintenance: A. M 
Wolf, automotive consultant. 

Truck and Bus: E. W. Allen, coach eri 
gineer, General Motors Truck and Coact 
Division of Yellow Truck and Coacl 
Mfg. Co. 


Cole, vice presi- 


Council, Term 1943-44 


tion, War Production Board Serving ot 


be A. W. Herrington, chairman, Marmon 


superintendent, City of Portland, Munici- Herrington Co., Inc.; and A. T. Colwell 
Chrysler Corp. Continuing on the Coun- pal Shops & M. V. Inspection Station; T. vice president, Thompson Aircraft Prod 
cil for 1943 will be the following men who P. Wright, assistant chief, Aircraft Sec- ucts Co 
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First East Coast Council Meeting: Seated 
left to right: Glenn L. Martin, G. W. 
Vaughan, Victor Emanuel. Standing 
left to right: O. L. Woodson (Bell), 
R. S. Damon, J. Carlton Ward, Jr., L. C. 
Goad and George Chapline (Brewster). 
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Airplane Companies Pool Resources 


NASTERN and western airplane manufacturers have 

4 formed two separate organizations, but the difference 
is mostly geographical as both are associates in a common 
wartime objective—the pooling of their engineering and 
manufacturing resources to achieve maximum production 
of warplanes. Each is composed of eight companies, the 
eastern organization being called the Aircraft War Produc- 
tion Council, East Coast, Inc., and the western organiza- 
tion the Aircraft War Production Council, Inc. 

Representatives of the eastern manufacturers met Oct. 
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2 in New York City for the first meeting and elected offi- 
cers. Guy W. Vaughan, president of Curtiss-Wright Corp., 
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was named president; Glenn L. Martin, president of Glenn 
L. Martin Co., vice-president; and J. M. Scanlan, assistant 
secretary of Curtiss-Wright Corp., secretary and trea- 
surer. Other members of the board, which will meet 
monthly, consist of Victor Emanuel, Aviation Corp.; L. D. 
Bell, Bell Aircraft Corp.; C. A. Van Dusen, Brewster 
Aeronautical Corp.; L. C. Goad, Eastern Aircraft Division 
of the General Motors Corp.; J. Carlton Ward, Jr., Fair- 
child Engine & Airplane Co.; Ralph S. Damon, Republic 
Aviation Corp. Officers are to be changed every three 
months with the vice-president automatically succeeding 
(Turn to page 48, please) 





West Coast Board Meeting: Left to 
right: John Canaday (Vega), Cyril 
Chappallet (Lockheed), John Nor- 
throp (Northrop), Ted Sullivan 
(Vultee), J. H. Kindelberger, Robert 
E. Gross, Harry Woodhead, Donald 
W. Douglas, LaMotte T. Cohu, 
Courtlandt Gross, Glenn L. Martin, 
T. Claude Ryan, A. M. Rochlen 
(Douglas), Joe Sherman (Consoli- 
dated). 


nd 
‘ 
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(Right) Fuselage front half sections for 
Flying Fortresses. 


(Below) Tail “stinger” turrets before 
going to the final assembly floor. Each 
will bristle two guns. 


Boeing’s |F 


WO years ago when the aircraft business was ex- 

TD panaing rapidly, Boeing officials came to the con- 

clusion that the mechanized conveyor system was 

not suited ideally to the building of large four-engined 

warplanes such as Flying Fortress bombers. The 

reasons which lay behind their conclusions were logical 

ones. An aircraft, in its final form, is extremely ex- 

(Below at right) Sub-assemblies for fuse- travagant of factory space and a fighting ship for best 
lage front half sections. results cannot be built in a frozen pattern. The produc- 





(Below) Fuselage assembly of the front and 
rear sections on its way to the final assem- 
bly fixture, where wings, tail surfaces and 
other parts are added to complete the plane. 
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Fuselage rear half sections. Constructed 

as complete units, with all major interior 

fitting installed, both front half and rear 

half sections of a fuselage are moved by 

crane from their respective jigs to lines 
of fuselage final assembly jigs. 


found to be suited particularly to the build- 
ing of aircraft under present conditions. 
Acknowledgment of the production density 
system’s merit was made recently when the 
Boeing Aircraft Co. was presented the air- 
craft industry’s first joint Army and Navy 
production award. Boeing has turned out 
Flying Fortresses consistently on schedule or 
ahead of it, and has tripled its production 
rate since Dec. 7. Its output in pounds of air- 
craft per square foot is understood to rank 
first in the industry. When, some months 
ago, Boeing changed over from the produc- 
tion of B-17E to the new model B-17F, incor- 
porating more than 400 design changes or 
approximately 20 per cent new ships, there 
was no stoppage or slow down of production. 








Production Density System 


Batteries of three-story jigs, perpendicular 

to the floor and large enough to accommo- 

. late large crews of workers, are used to 
tie erste re ‘Pe Ss ake 2 most . ° ° ° ° 

ion system therefore should make the ’ build wings. Overhead cranes lift them out 


efficient use of manufacturing facilities and of the jigs. Adjustments permit Boeing 
also should incorporate the acme of flexi- inspectors to check the accuracy of the jigs 
bilit to tolerances of .0005 in. 

ility. 


, 


Boeing’s production system, which is called 










“production density,” portrays a radical de- 
parture from past conceptions of quantity 
production, and while of little value in build- 
ing automobiles or refrigerators, it has been 









(Below) A sub-assembly department where leading edges 
for Flying Fortress wings are made in sections. 
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The first stoppage of the F’s was test flown on the day the final E 


Wings, after being removed from the bomber was delivered to the Army Air Forces. 
wing jigs, are placed on the wing lines, Boeing’s type of production system means making the best 
where the engines, control cables, lead- possible use of available floor space. Instead of one elongated 
ing edges, and many other important in- : if : : 
stallations are made. When the wing final assembly line, Boeing uses several lines each of which 
mony - ny it is a pe wai builds a portion of the plane. By breaking the plane into distinct 
need onty to be attached to the Juselage, ike ae > ee aie 
and connected to make a completed air- divisions, each of which is completed, 
craft. the production lines can be compact- 


ed into considerably less space than 
would be required for an elongated 
assembly line on which the aircraft 
would be assembled into its final 
form at the earliest possible time. 
Boeing retards final assembly until 
the last possible moment, and final 
assembly of the Flying Fortress is 
. merely the joining together of the 
; several completed sections of the 
ship. 

In effect, Boeing has no final as- 
sembly line, but rather a final as- 
sembly fixture, a station where com- 
plete major sections are joined, and 
wires and tubes are connected. There 
are two positions for final inspec- 
tion. By accomplishing installations 
within the major parts or assemblies 
of the plane previous to final assem- 
bly, very little of the factory space is 
used by a completed aircraft. 

Boeing’s system of production i: 
both original and simple, but its ver) 
simplicity manifests the tremendou 
amount of original and organization 
al thinking that went into the laying 
out of production facilities. An air- 
craft of any kind, complete with 
wings, occupies a_ considerable 
amount of space. A Boeing B-17 
bomber has a wing spread of more 
than 104 ft and a body of over 70 ft 

Manufacturing the Flying For 
tress is divided into seven distinct 
major 
















































assembly operations: bod) 





(Above) Engines for the Boeing Flying For- 
tresses follow their own production lines. En- 
gine mounts, and many other necessary addi- 
tions are attached here, before the motors are 
fastened on the wings, on the wing line. 


(Right) Flying Fortresses nearing completion 
in final essembly fixtures where the major seg- 
ments of fuselage, wings and tail surfaces are 
joined together; control cables, tubes and wires 
are connected, fairings are put on, and the 
bomber is ready to roll out of the plant. 


18 


AUTOMOTIVE and AVIATION INDUSTRi’S 











minors, or the assemblying of the skeleton of the for- 
ward part of the fuselage; fuselage nose section, or 
the front half of the fuselage; fuselage tail section, 
or rear half of fuselage; the tail turret, that portion 
of the fuselage aft of the dorsal fin; fuselage final 
assembly, where the three parts of the fuselage are put 
together into a complete aircraft body; wing struc- 
tures, where the wings are built in sections; and wing 
installations, where the engines, gas tanks and other 
items are installed on the wings. 

For these major assemblies Boeing uses several long 
but compact production lines in which each major 
component part of the plane is virtually completed 
before final assembly begins. Fuselage final assembly, 
wing installation, and tail surfaces, the latter being 
sub-contracted, feed into the final assembly fixture, 
where the aircraft is finished. 

To keep this type of production from becoming bot- 
tlenecked, Boeing instituted simultaneously an 


extensive sub-assembly procedure. Sub-assembly 
at Boeing is defined as the joining together 
of two or more, and usually more, parts into 


a portion of an assembly. Sub-assemblies feed into 
major assemblies, thus maintaining a smooth even flow 
of material through the various stages of manufac- 
turing. 

The length of travel of raw materials through to 
the finished aircraft at the Boeing plant is said to be 
considerably shorter than in other comparable plants. 
The materials used in manufacturing enter the plant 
through a single channel. They progress into the fabri- 


(Below) One of the giant hydropresses 
in Boeing’s fabrication department. 


final 


Pa the 


(Right) One of the 
touches to a 
a“ Flying Fortress’ in 
iil final 
jig—connecting the 
wires to the 
rudder. 


control 


cating section of the plant where parts are manufac- 
tured on giant hydro-presses, small punch presses, 
draw and form dies, welding machines, and many 
others. With the increased demand for Flying For- 
tresses, Boeing installed millions of dollars worth of 
heavy manufacturing machinery to aid in fabrication. 
The completed parts go to sub-assembly, which feeds 
major assembly, then into final assembly. Mechanized 
carloaders are utilized to transport parts and over- 
head cranes for moving major assembly sections. 
30eing’s density system of production is a fluid one 
enabling the rapid adoption of design changes. A su- 
perior war plane cannot be built in one frozen pattern. 
As this nation develops a superior weapon, the enemy 
eventually finds a vulnerable spot, or a means of com- 
bating it. This requires a change sometimes of a 
minor nature, sometimes a major design feature. From 
the lessons learned in actual combat, the Army makes 
requests for changes which must be incorporated rap- 
idly into planes being produced. Because of the flexi- 
(Tvrn to poge 56, please) 














assembly 









(Below) Spot weld- 
ing is concentrated 
in one section of the 
Boeing plant. 
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Side view of a complete unit taken from a Dornier 217 bomber. One 


of the blower intakes is on the lower left. 


to the magneto. 


NE of the latest engines to be introduced by 

the Germans in their military planes the BMW 

801A, has attracted considerable attention on 
account of its advanced features of design. This 
engine now powers at least three types of military 
aircraft the Focke-Wulf FW 190 fighter, the Focke- 
Wulf 200 K2 bomber, and the Dornier Do 217E 
bomber. It is a product of the Bayerische Motoren 
Werke, of Munich, one of the pioneers in the German 
aircraft-engine industry, which during World War I 
developed the so-called “‘super-dimensioned” engine in 
which high fuel economy was achieved by using a high 
compression ratio and preventing detonation at 
ground level and low altitudes by throttling or chok- 
ing. About ten years ago the firm acquired from the 
Pratt & Whitney Aircraft Co. a license to manufacture 
P-W aircraft engines in Germany, and the new en- 
gine in its basic features is closely related to the 
Pratt & Whitney Twin Wasp. What makes it out- 
standing is the masterly arrangement of sub-assem- 
blies and accessories, which results in a well-stream- 
lined power unit of minimum cross-sectional area for 
the power rating. 

Considerable information on the new engine has 
come to hand from British sources. A translation of 
a descriptive article which appeared in the German avi- 
ation periodical Flugsport has been made available by 
the British Ministry of Aircraft Production, which 
also issued several reports on the Dornier Do 217E-1 
bomber, equipped with this engine. Besides, a two- 


instalment article by F. C. Sheffield, based on a story. 


of the BMW engine from a Dornier 217 bomber which 
crashed in England, appeared in recent issues of 
Flight, and the following descriptive details and com- 
ments are based on these sources. The German 
deseription in Flugsport naturally was written chiefly 
for the benefit of operators and service personnel, 
while the British publications, no doubt, are intended 
mainly for engineers and technicians, so the subject 
has been dealt with from every angle. For the illus- 
trations reproduced herewith we are indebted to 
Flight. 


The BMW 801A is a 14-cylinder, two-row radial, 
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The internal air scoop is 
attached to the cowling. A panel removed from the nose gives access 


The 


air-cooled engine with fuel in- 
jection. Its cylinder bore and 
piston stroke are 6.15 in. each, 
which makes its piston dis- 
placement 2557 cu. in. The 
complete powerplant is en- 
closed in a cowling of 52 in. 
diameter and 58 in. length. 
This cowling is a body of rev- 
olution, suitably faired at the 
front, except for slight pro- 
tuberances on opposite sides which enclose air scoops 
for the blower. The take-off (3 min.) rating of the en- 
gine is 1580 hp, and the continuous rating 1460 hp at 
16,300 ft. 

The comparatively small overall diameter of 52 in. 
for an engine output of the order of 1500 hp is made 
possible by using a stroke no greater than the bore, 
and by making the cowling hug the cylinder heads 
closely all around. The cowling consists essentially 
of three parts, viz., the front hood which is provided 
with a sliding ring by means of which the flow of 
air through the oil cooler can be regulated; the rear 
hood, with a sliding ring for the control of the engine- 
cooling air, and the center cowl. The latter is pro- 
vided with two pairs of flaps, two upper and two 
lower, which can be opened for inspection and service 
operations and held in the open position by struts. 





Front view showing the fan which is driven at 1.7 

times crankshaft speed. It supplies all air for th 

engine, cylinder cooling, oil cooling, and cabin an: 
wing heating. 
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IBMW SOLA Airerate Engine 


For more extensive operations on the engine the 
cowling can be removed completely. The various sec- 
tions of the cowling are carried on three rings which 
in turn are supported from the valve-rocker housings 
by means of rubber-bushed bolts. The intermediate 
one of these rings also supports the inter-cylinder 
baffle plates. 

What may be called the engine structure consists 
of six parts, namely, the crankcase, reduction-gear 
case, blower case, air-intake case, auxiliary-gear case, 
and oil sump. The crankcase is made up of three 
steel castings, the division planes containing the axes 
of the two rows of cylinders. These parts are held 
together by means of tension bolts located between 
cylinder openings. 

The crankshaft is of the built-up type and is sup- 
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ARTICULATED 
CONNECTING RODS 


REAR MASTER 


Illustrations by courtesy of FLIGHT (England) 


ported by three bearings—a ball bearing in the crank- 
case center section and a roller bearing in each of the 
end sections. Each of the inner crank arms has 
formed integral with it one of the crankpins and one- 
half of the center main journal. Each of the two 
outer crank arms is formed integral with one of the 
end journals and its extension. The two parts com- 
prising an inner crank arm each are joined together 
by means of the Hirth patented coupling. The faces 
of the center journal halves are machined with radial 
serrations which interlock when the two halves are 
drawn together by means of a threaded sleeve. This 
sleeve has two sections, cut with threads of different 
pitch, and is screwed into the hollow, correspondingly- 
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CONNECTING ROD 


This part-sectioned perspective drawing of a unit taken from a Dornier 217E bomber shows the arrange- 

ment of the running gear and the main equipment drives. The type 801D unit installed in the Focke- 

Wulf 190. A; fighter has a few modifications. The more important of these are a non-adjustable nose 

ring slot for the oil-cooling system and the absence of flame-damping fittings on the individual exhaust 
pipes 
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Pressed -in joint 
of the built-up 
crankshaft. The 
expansion bush is 
threaded internal- ee, 
ly for an extrac- 

tor tool. 
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BRONZE 
LINER. 


threaded journal halves. Owing to the difference in 
pitch, a differential effect is obtained which draws the 
two parts together with great force. A special type 
of joint, original with BMW, is used between the 
outer crank arm and the crankpin, and is illustrated 
by one of the accompanying sketches. The crank arm 
is bored out straight for the crankpin, and has a 
bronze liner with a tapered bore pressed into it. To 
fix the liner endwise in the bore, the latter has a 
circular groove cut in it near one end, and metal of 
the liner is forced into this groove by a pressing or 
rolling operation. The hollow crankpin, which has 
its end slightly tapered both inside and out, is pressed 
into the liner in the crank arm until it ends up against 
a shoulder, and a copper-plated tapered steel bushing 
is then forced into the bore of the crankpin, expanding 
the hollow pin and forcing it into firm contact with 
the bronze bushing in the crank arm. This makes a 
very compact joint which, apparently, has all the 
strength and rigidity required. The steel bushing is 
threaded to take a withdrawing tool. Each crank 
arm is formed with an integral counterweight. 

Connecting-rod assemblies for both rows of cylin- 
ders are identical. Owing to the use of a built-up 
crankshaft, the heads of the master rods can be made 
solid. This rod is provided with a lead-bronze bush- 
ing in its big end. Each of the six link rods con- 
nects to the master rod by means of a floating wrist 
pin which has a bearing in a bronze bushing in both 
the master rod and the link rod. Each piston carries 
five rings, of which the lower two are oil-control 
rings. The floating piston pins are lubricated by 
spray or splash through oil holes in the connecting 
rod and the piston bosses. 

Little needs to be said regarding the cylinder as- 
semblies, which comprise the usual finned steel cylin- 
der barrels and shrunk-on aluminum-alloy cylinder 
heads. On the front row of cylinders the cast-on 
rocker-arm housings extend forward; on the rear 
row, backward. There are two valves per cylinder, 
with valve seat inserts of heat-resistant steel for the 
exhaust, and of aluminum bronze for the inlet valves. 
Threaded inserts are fitted into the cylinder heads 
also for the spark plugs and the injector nozzles, 
the plugs being on the forward, the nozzles on the 
rear side. Three concentric springs are used on each 
valve. There are spring clips on the valve stems 
which prevent the valves from dropping into the com- 
bustion chamber in the event of spring failure. Ex- 
haust valves are sodium cooled (both head and stem), 
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and valve seats and tips are faced with hard metal. 
Rocker-arm bearings and both contact surfaces of 
the rocker arms are lubricated under pressure through 
oil passages in the valve tappets, pushrods and rocker 
arms. Each cylinder is secured to the crankease by 
means of a large number of studs with cylindrical 
nuts serrated on the outside. These nuts are screwed 
home and removed with socket wrenches, which per- 
mits of placing the stud centers close to the cylinder 
wall and reducing the width of the mounting flange. 

Baffle plates for the cooling air are permanently se- 
cured to the cylinders, and are removed with them. 
The baffling system is so worked out that air is caused 
to flow substantially uniformly over all parts of the 
cylinders and heads. At each side of each cylinder 
there is a close-fitting baffle, and the baffles on a front 
cylinder form a duct which discharges into the space 
between rear cylinders. The spaces between the 
cylinders of the front row form a duct which allows 
air to enter the jacket formed by the side baffles of 
a rear cylinder, the cylinders of the two rows being 
staggered. The cylinder heads also are shrouded. 
Air enters the cooling space between the shroud and 
head, and is deflected downward at the back of the 
head by the baffle ring between cylinder rows, where 
it passes over the injection nozzles located between 
valve ports. Some of the air entering the cylinder- 
head shroud of the front row is carried through air 
ducts extending through the baffle ring between rows 
to the space immediately in back of this ring, the 
object being to prevent the formation of a low-pres- 
sure region there. There are three openings in the 
baffle ring between cylinder rows for each head of 
the rear row of cylinders. Air flowing through the 
two outer openings is directed against the two valve 
ports, while that passing through the smaller central 
opening is directed downward and cools the injector 
nozzle. One of the accompanying sketches illustrates 
the arrangement of the cylinder baffles. 





This sketch shows the system of 
baffles employed to ensure distri- 
bution of air for cylinder cooling. 
The barrels are closely shrouded 
and special measures are taken to 
direct air over the heads and down- 
wardly to the rear. 
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One of these internally mounted air scoops on each 
side of the unit conduct air to the blower intakes. 


A single-stage centrifugal supercharger is fitted, 
driven through a two-speed gear with multiple-disc 
clutches. Drive from the crankshaft is through a 
driving pinion and a torsionally-flexible shaft. The 
change-over from the low gear, used at ground level and 
low altitudes, to the high gear is effected automatically 
through hydraulic means by the central control unit 
which is under the influence of altitude and the charg- 
ing pressure. In high gear the blower impeller turns at 
7.46 times crankshaft speed; in low gear, at 5.07 times 
that speed. Air is taken into the blower through two 
shallow scoops on the inside of the cowling on opposite 
sides of the engine. These air scoops (see sketch) 
come off with the detachable sections of the cowling 
and therefore cannot be rigidly secured to the blower 
inlet. As shown, the rear end of the scoop is pressed 
against a rubber gasket on the blower inlet when the 
particular section of the cowling to which it is affixed 
is fastened in position. The rotor vanes are partly 
shrouded, and each second vane extends along the hub 
to form an entry vane. The arrangement of the im- 
peller drive is clearly shown in the assembly drawing 
of the engine. There are two gears free on an inter- 
mediate shaft, to which each can be clutched by means 
of a disc clutch. The larger of the two gears is in 
constant mesh with a drive pinion on the crankshaft. 
When the gear meshing with the crankshaft driving 
pinion is clutched to its shaft, the drive is through 
that shaft and another, large gear fastened to it, to a 
small gear on the impeller shaft. If, on the other 
hand, the second gear on the intermediate shaft is 
secured to the shaft by its clutch, then the drive is 
from the crankshaft gear to the gear on the inter- 
mediate shaft in mesh with it, to another gear on the 
lay shaft; from a second gear on the lay shaft to the 
second gear on the intermediate shaft, and from the 
year fixed to the intermediate shaft to the gear on the 
impeller shaft. 

The blower housing is split in a plane perpendicular 
to the impeller axis. One half forms the intake, the 
other the delivery member. Telescoped to the rear of 
the inlet member is the channel-section, light-alloy 
mounting ring which is secured to the crankcase by 
studs extending through bosses on the blower housing. 
Bolted to the rear of the blower is the accessories 
housing. The rear end of the crankshaft extends 
through the hollow impeller shaft, and its protruding 
portion carries the drive gear for the supercharger, 
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the accessories driving pinion, and the starter ratchet. 
Starting is effected by means of a centrifugal starter 
of Bosch manufacture, which is normally actuated by 
means of an electric motor, but which can be hand- 
operated in case of emergency. 

The inlet elbows of the blower are provided with 
spring-loaded hot-air valves which are automatically 
opened by the pressure drop which develops when the 
strainer in the inlet passage becomes choked by ice 
formation. Throttle valves in the inlet housing are 
manually controlled to give the desired charging pres- 
sure, by means of the central engine control, and auto- 
matically in accordance with the pressure of the sur- 
rounding atmosphere. 

A Bosch dual magneto with two entirely separate 
ignition circuits is mounted over the reduction gear in 
the forward part of the cowling. There are two spark 
plugs in each cylinder head, on the inlet and exhaust 
sides respectively, and all plugs on the same side are 
connected to the magneto by the same ignition harness. 
All ignition circuits are completely shielded to prevent 
radio interference. Either set of spark plugs can be 
cut in and out at will. A spark-advance mechanism 
is incorporated in the magneto drive, and spark-timing 
control is effected automatically by the central control 
unit through a wire or cable mechanism. 

The fuel transfer pump located in the gear housing 
at the rear draws fuel from the tank through two 
pipes, one of which has inserted in it the fire-bulk- 
head filter cock; the other, the fire-bulkhead hand 
pump. The transfer pump delivers the fuel to a cen- 
trifugal de-aerator at the injection pump, and from 
the de-aerator the fuel passes directly to the individual 
barrels of the injection pump. The injection pump 
was built by the firm of Friedrich Deckel in Munich, 
which has been manufacturing injection pumps prac- 
tically since the advent of the high-speed Diesel engine 
but is best known, perhaps, for its Compur shutters 
for high-grade cameras. The pump comprises a cam 
plate with three face cams, and a series of 14 pump 
barrels arranged in a circle. Since there are three 
cams and each injection pump must perform a delivery 
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The fourteen injection pumps are arranged 

concentrically around the drive axis and 

actuated by a three-nose face cam running 

at one-sixth crankshaft speed. Control sleeve 

pinions are interconnected by a floating cir- 
cular rack. 








FLOATING 
PAD 


One of the fourteen individual elements of the fuel 

injection pump unit. The plunger has a dual “scroll” 

and is furnished with a self-aligning pad at foot 
abutting the tappet. 


stroke for every two revolutions of the crankshaft, the 
cam plate is driven at one-sixth crankshaft speed. 
The injection pump works on the same principle as 
the familiar Bosch pump, in that inlet of the fuel and 
the cut-off are controlled by the pump plunger, and the 
fuel is delivered through a_ spring-loaded delivery 
valve. The pump, however, has a number of original 
features. A drawing of the cam plate, the control 
sleeves of the various pumps, the tappets of two pumps, 


and the shaft from the control relay or servo is shown 


herewith, while another drawing shows details of the 
pump barrel and plunger. One difference between the 
injection pump of the BMW 801A and the conven- 
tional fuel pump is that the plunger of the latter.has 
two tapering scrolls or lands controlling the beginning 
and end of injection, instead of a single one. Each 
pump element has a control sleeve combined with a 
spur pinion. The sleeve is slotted and a cross head on 
the stem of the plunger engages in the slots, so that 
any rotation of the control sleeve and its pinion is 
accompanied by an equal rotation of the pump plunger. 





All 14 of the control-sleeve pinions mesh with a single 
central floating gear or circular rack. Motion is im- 
parted to the injection-control assembly by a pinion 
at the end of the control shaft which meshes with one 
of the sleeve pinions, from which latter the motion is 
transmitted to all of the remaining sleeve pinions by 
the floating gear. 

Reference was made in the foregoing to the fuel 
de-aerator incorporated in the injection pump. This 
de-aerator consists of a chamber in the cover plate of 
the pump housing from which tangential passages 
lead to an axial tube extending into the common fuel 
inlet pipe or fuel gallery for all of the pumps. Fuel is 
swirled around in this pipe and passes from it into 
the common fuel gallery of the pumps through a series 
of small holes in the cylindrical wall of the tube, while 
the separated air (and gas) is allowed to escape 
through a nozzle mounted centrally in the rear end of 
the tube. The outlet from the nozzle is controlled by 
means of a valve, which is held closed by a spring 
when the engine is not running, so that the pump will 
remain filled with fuel during shut-down periods and 
will be ready to begin injection as soon as the engine 
is cranked over. This valve is subjected to the fuel 
pressure, and is opened automatically as soon as the 
engine begins to turn and the transfer pump puts the 
fuel under pressure. 





of the BMW 801A will 
the November 1]. 1942. 
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Comparison of Synthetic Rubbers and Reclaimed Rubber with Crude Rubber 


as a Tire and Recap Material 


Comparisons are based on average experience in latest tests, operating at speeds around 40 mph. The mileage life cf a crude rubbet 
tire at this speed is considered to be about 35,000 miles. This chart was compiled by the Baruch Rubber Committees 
Manufacturing Effciercy Tread Wear Carcass Failures Suitability as a Recap For Inner Tubes 
BUNA S Gooo GOOD Tests show about 90°; NONE If 10°; crude rubber GOOD Testsshow about 90‘ Apparently satisfactory 
(new tires and recaps) Mixing 40-70°% mileage of crude rubber. is used. mileage of cruderubber Cur- 
Building 80- 100°, ing time about the same as 
Curing 100°; crude rubber. 
NEOPRENE GOOD GOOD. 90°% mileage of crude NONE Nocarcass failuresre- GOOD Tests show 90-110, Apparently satisfactory 
(new tires and recaps) Mixing 40-65% rubber at normal speeds; portedintirestestedrecently. mileage of crude rubber re- 
Building 75- 100°, 125°; under severe service. Some failures in earlier tests. caps. Curing time longer. 
Curing 50% 
BUTYL — GOOD FAIR 40-50°% of mileage of FREQUENT 65°, offirsttires PROMISING Adhesion with May be developed, but 
(new tires) Mixirg 100°%, | crude rubber. failed, largely due to blisters crude rubber was poor at first, not yet satisfactory. 
Building 100°, which developed in the manu- but a recent development ap- 
Curing 70-75°; facturing process. pears to have overcome this 
difficulty. 
FLEXON FAIR. Similar to experience 


(new tires) 


THIOKOL 


with Buty!. Manufacture 
slow; material soft and sticky. 


POOR Mileage in tests not 
more than 40°; that cf crude 
rubber. 


POOR Thin, smooth recap 
(recaps) gave only 14% of mileage of 
crude rubber; 28% for com- 
parable thickness. Regular 
non-skid tread gave 20°7.. 
RECLAIM GOOD-Ecual efficiency in 


(new tires and recaps) 


milling, etc.; cures somewhat 
faster than natural rubber. 


POOR~— About 20-25%, mileage 
of crude rubber. 


FREQUENT Tread and ply 
separation common in the few 
tires tested. Later tests show 
improvement as with Butyl. 


INFREQUENT 


PROMISING Same difficult- 
ies as with Butyl. 


GOOD Curing and cooling 
time somewhat longer than 
for crude or reclaimed rubber 
recaps. 


GOOD Curing time same as 
for crude rubber. 


Unsatisfactory. 


Unsatisfactory. 


Fairly satisfactory. 


AUTOMOTIVE and AVIATION INDUSTRIES 

















flix Freight 


A few days ago I was sent, for com- 
ment, an editorial written in a maga- 
zine dealing with the transportation of 
goods. The writer was frankly skep- 
tical about the future of the transpor- 
tation of freight by air. I am sorry 
that I cannot print the editorial and 
my reply to it. Boiled down it showed 
how the efficiency of aircraft increased 
with size and how even our largest air- 
planes today are in about the same 
stage of development as the motor truck 
was in the 1% ton, solid tire days. 

When we build the tremendous planes 
of the future we will have to meet prob- 
lems particularly those of taking off 
and landing, but man has always been 
faced with problems and has met them. 
Some of my glider friends have shown 
me figures which claim that a string 
of gliders will give the same results as 
one large airplane. This will be proven 
or disproven within a relatively short 
space of time and may be part of the 
solution. 

The editorial went on to show the 
high cost of operating airplane engines 
and gave a World-War overhaul period 
as that of today. Actually standard 
American aircraft engines of the vin- 
tage of 1936 were operating on the 
KLM from Amsterdam to Batavia, one 
of the most difficult routes in the world 
as far as climatic conditions go, with 
standard overhaul periods of 750 hours 
and could have gone longer. With our 
increased production facilities engines 
will be cheaper and better processes and 
materials will make better engines for 
the postwar airplanes, so we can look 
forward to at least 200,000 miles be- 
tween top overhauls as ordinary per- 
formance. This doesn’t sound like ex- 
travagant operating expense. 


Shipbuilders 


Mr. Kaiser has combined with How- 
ard Hughes in a venture to build giant 
air freighters. I freely predict that 
they are going to have many _ head- 
aches before they are through, but the 
entry into aviation of men like Mr. 
Kaiser, who are pure and simple or- 
ganizers and not airplane enthusiasts, 
will do the industry as a whole lots of 
good. It has only survived the ordeals 
it has passed through because the men 
who kept the often feeble flame burning 
did so because they were aviation en- 
thusiasts who loved the science of avia- 
tion and who put their belief in its 
ultimate place in the sun far above 
October 
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By HENRY LOWE BROWNBACK 


financial loss, personal risk and often 
death—honor to them, and may they 
all reap the reward of their effort. I 
know many of them and have shared 
in the work, but I feel now that new 
blood, especially great organizing abil- 
ity, will provide a greater impetus to- 
ward the goal for which we have all 
worked. 


Plywood 


In writing a page of this sort one 
must try to make it informative without 
being critical, which is often very diffi- 
cult, as the easiest way to show (111 
takes is often to criticize them. 1V 
the supply of metal became inadequate 
and wood had to be substituted in air- 
craft production there were compara- 
tively few wood airplane men available 
and most wood-men knew nothing about 
airplanes. Many woodworking plants 
rushed into the industry and had lots 
of trouble building the parts needed, 
which were often designed by metal- 
men who knew little of woodworking, 
and made designs which were difficult 
to fabricate. I have in mind a floor 
which could have been most simple but 
which, in its present form, takes far 
more man hours than the average small 
airplane. Worst of all is the ever 
present shortage of aviation grade ply- 
wood which is becoming more acute 
every day. 

The war has cut off our supply of the 
most valuable wood for plywood— 
mahogany—and the ever increasing use 
of this material for every possible thing 
as a metal replacement is causing a 
shortage in veneers of all kinds. De- 
signers should find ways of making sim- 
ple structures using a minimum quan- 
tity of scarce woods, and most of all 
the accepted airplane woods are scarce. 

I have seen seats made up of compli- 


cated mahogany plywood bulkheads 
with spruce forms, where a_ simple 
frame with canvas would have been 


amply strong, and pilot’s seats just as 
complicated where one could have used 
the basket type of bucket seat found in 
the World War planes. Maybe I am 
wrong, but here is a clear cut function 
of the technical services of the armed 
forces. They have a clear over-all pic- 
ture of this whole situation not pos- 
sessed by any one manufacturer and 
they should guide, and dictate if neces- 
sary, design practices conceived to con- 
serve vital materials. This is not the 
function of any civilian bureau, but of 
the armed forces which are the ultimate 
customers for this material. 


Elmira 


Some of my readers may remember 
an ad appearing years ago in the Police 
Gazette—“Get lots of mail, send ten 
cents and get hundreds of letters.” I 
have a better formula—write a page 
or a column and make a mistake! Two 
issues back I wrote a paragraph on 
gliders and accidentally gave the locale 
of glider activities in this country as 
Binghampton instead of Elmira, N. Y. 
Now T know how the wag who ordered 
a Florida grapefruit in the Los Angeles 
Biltmore felt like. 

I should have known better as I have 
often visited Elmira, once to see a 
glider meet, but more often during the 
beginning of the last war when I was 
instructing machine guns at the ground 
school at Ithaca, and later inspecting 
the manufacture of Curtiss OX5 en- 
gines at the Willys-Morrow plant. The 
only reason I can give for the slip is 
the fact that, in going, I often passed 
through Binghampton and my mind 
slipped as I wrote. 

I hereby express my regret to the 
glider enthusiasts who have written to 
me and to the various organizations in 
Elmira which have protested. 


Merchant Marine 


Before the Civil War the American 
“Clippers” ruled the seas, but could not 
hold out against the British steamers 
after that. Today we are again at the 
crossroads. Will we try to hold out with 
a seaborne merchant marine against 
someone using airborne ships or will 
we again seize the initiative? Now is 
the time to plan for it. Our planes have, 
so far shown the way, and let us see 
that they continue to do so after the 
war by insisting as part of the peace 
to come that world commerce airports 
are as free from restrictions as sea- 
ports have been in the past. Unless we 
do this the future of world air com- 
merce can be tied up in a maze of petty 
red tape. Insist on postwar air free- 
ports in every country in the world. 


Stan dardization 


I was recently sent a clipping from 
the New York Times, part of which I 
wish to pass along. A transport plane 
which had flown nearly two million 
miles before it entered the Near East 
Ferry Service burned out an engine and 
landed on a sand bar in an African 
river. An engine from a similar plane 
which had crashed some 1200 miles 
away was flown and ferried to the dis- 
abled plane and installed by the pilot 
and local help and the ship flown off of 
a makeshift bamboo runway. 

The article went on to show how all 
of this was made possible because of 
the standardization brought into being 
by the tireless and unselfish work of 
the SAE committee charged with the 
task over a period of years preceding 
the war, and how the patient and patri- 
otic work of these groups was speeding 
the work of the war machine and iron- 
ing out many of the wrinkles which 
would have become barriers otherwise. 
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Consolidated 


(Drawing and view at 
right) 
Here is a precision punch- 
ing method for transfer- 
ring holes in one template 
to a companion template 
by use of a pressure pad. 
The pressure pad is 
equipped with a _ flange 
projection which acts as a 
pilot’ for locating pur- 
poses. To locate a hole, a 
hole concentric with the 


9 
flange and carrying a z 
punch is used. In this way . 
the pilot flange is located a 


in the hole of one tem- Ss 
plate and the punch press N 
when operated on_ the 
punch pierces a hole in 
the companion template 
concentrically. 





(Above and drawing at right) 
This tool is intended for use on 
power brakes to make two oppo- 
site bends in sheet metal simul- 
taneously. The bends can be made 
from zero to 90 degrees, and they 
may be up to 1% in. apart. With 
this tool, joggles also can be made 
as with ordinary joggle dies, and 
setups are said to be easier and 
quicker. Essentially on joggles re- 
quiring 90 deg. bends, only one 
operation is necessary. A full ad- 

justable design is shown here. 





setscrewS 
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(Circle) Consolidated engineers developed this electronic voltage 

control for spot welding machines. It is said to improve the accu- 

racy of the controlled voltage, thus helping to produce more uni- 

form spot sizes, and the cost of construction is low. The complete 

system can be built in a small compact unit and, in case of trouble 

in the unit, it could be replaced in a few minutes with a spare, and 
the servicing can be done on the bench. 
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Production 


(Below) <A_ simple handle 
added to the shank of a right 
angle drill housing doubled 
drilling speed. A tool steel 
collar 3/16 in. thick by 5/16 
in. wide with a shank fitted 
into a standard wood handle, 
is locked in the desired posi- 
tion on the housing by two 
Allen bolts imbedded in holes 
drilled through the collar. By 
permitting easier and steadier 
direction and application of 
pressure, drill breakage was 
reduced 25 per cent, produc- 
tion was doubled and opera- 
tors reported less fatigue. 
Fewer rejections were also re- 
corded. 
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(Above) An improved clamp of the vertical 

base type is used instead of the old style clamp 

biock. Its flexibility permits the transmitting 
of holding force in two planes. 


(Above) To eliminate hand burring, sanding and the use of a 
majority of shaper parts is the purpose of this guide for machine 
burring of sheet metal parts and also for use on hydropress and 
brake parts after the blanking operation. The guide consists of 
a steel collar, the center of which is machined out to allow a cer- 
tain size shaper cutter to move freely within it. The collar has 
three cutaways equally spaced on the outside wall. The guide 
rests on the chuck of the shaper and turns with the cutter until 
a piece of metal hits the flat part of the guide, which then stops 
and the exposed cutter takes off .016 in. of metal, the chips 

coming out of the other two cutaways. 















(Above) Cables are attached to the proof loading machine 

in considerable less time with this new clamp, which has 

threads in its base and in a movable portion. Upon insert- 

ing the cable terminal, the threads of the clamp engage the 

threads of the terminal to provide a positive clamping 
actton, 


(Left) Slat-top tables facilitate the drilling of a stack of 
sheet metal parts and are estimated to save thousands of 
man-hours a year. They are easy to keep clean, for after 
each stack is finished, shavings can be brushed quickly be- 
tween the slats, where they fall into a tray beneath the 
table. Vertically held radial drills are mounted on car- 
riages, which roll on tracks made of angle iron and located 
at each side of a table. 
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Goodyear 








This scaffolding surrounding the gondola of a new blimp in the Wingfoot Lake 

hangar of the Goodyear Aircraft Corp. was especially adapted to save many 

hours in the assembling of each new blimp for the U. S. Navy. Replacing a sys- 

tem which required “horses” and planks, the scaffolding is merely rolled away 

after each new blimp is assembled. When the gondola and bag for another 

blimp are ready, it is rolled into place again and the wheels locked by special 
contrivances near the floor. 





(Circle) Bottom side of sheet metal 
cutting device. Note tracks and 
guide pins. The cutters will furnish 
power to pull the track and put 
through the shear. Therefore, the 
operator need only load the fixture. 


Application of a cutting guide is shown on the job for 

which it was created. By this simple contrivance the layout 

operation of an irregular curved flat piece may be elimi- 

nated. Also the use of a less skilled operator on the cir- 

cular shear, as the part will automatically follow through 
the cutters. 


Production 


Timm 


(Below) Combined punch and dimple die 
for use on assemblies which have dzus 
springs attached to them and the counter- 
sunk dzus type button on the adjacent as- 
sembly. By the use of this punch and die it 
is possible to eliminate six operations. This 
saving in operations is of great concern, par- 
ticularly on cowling assemblies, as there are 
usually a great number of dzus buttons used 
for assembling and disassembling the con- 
trol units around the motors and various 
other power plant enclosure panels. 
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North Ameriean 


at (Left) Machining of hy- 
draulic parts presented a 
difficult job at the North 
American plant. Since 
they had to be held to 
close tolerances, rough 
boring was done using an 
ordinary boring bar with 
pilot and spindle. To fin- 
ish the job within the tol- 
erance required grinding, 
then honing. And despite 
these exacting operations, 
rejects and reworks occur- 
red too often. A “cater- 
pillar” boring bar is now 
used that completely elim- 
inates the grinding opera- 
tions and reduces the hon- 
ing to a minimum. Rough 
and finish work is done at 
the same time with the bar 
and although the man. 
hours on some jobs are 25 
per cent less, the bar’s 
greatest contribution is its 
accuracy. Rejections and 
reworks are rare. 
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(Circle) By placing all 
the wood forming 
blocks on one board 
has made it possible to 
flare, burr and do the 
fitting operations  be- 
fore the tube is formed. 
Heretofore those three 
operations had to be 
done after the tube was 
formed, the entire job 
requiring 10 minutes. 
Vow it is done in ap- 
proximately 47 _ see- 
onds, 





(Above) A test panel for testing 

wiring in a B-25 bomber. One man 

can do in 17 minutes a job that 
formerly required 4% hours. 


(Left) An auxiliary arm on this 100- 
ton press serves as an automatic 
feeder and allows the operator to 
prepare the job safely in front of 
the press. The stationary flat surface 
was replaced with a sliding plate that 
has increased the production of 
some parts as much as 700 per cent. 
(Above) A test panel for testing wir- 
ing in a B-25 bomber. One man can 
do in 17 minutes a job that for- 
merly required 4% hours. 
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The Houdry Combined 


Two-Stage Dehydrogenated 


HE shortage of natural rubber caused by the war 

led logically to the application of the Houdry 

process to the production of butadiene. Houdry’s 
research of catalytic processes since 1923 and experi- 
ence gained in large scale cracking and aviation gaso- 
line plants employing his process are fully utilized in 
the design of Houdry Catalytic Dehydrogenation 
Plants for producing butadiene. 

This article deals with Houdry’s two-stage dehy- 
drogenation process for production of 15,000 tons of 
butadiene per year in each plant. Such a plant is now 
being built by Sun Oil Co. for the Defense Plant Cor- 
poration to supply butadiene to the Rubber Reserve 
Corporation. This size plant is admirably suited for 
smaller refineries and for natu- 
ral gasoline and recycling 
plants where a sufficient supply 


material either existing at such plants or easily avail- 
able as second hand equipment. Sun Oil Co. has found 
sufficient material for the construction of its plant so 
that of the estimated gross expenditure for this proj- 
ect of $3,254,429 the actual value of the material to be 
used is $1,720,000, and only $313,686, or 18.2 per cent 
of this amount is represented by new critical materials 
requiring priority. The total weight of the material 
to be used in this project, excluding masonry and lum- 
ber, is estimated at 6025 tons, of which 80 per cent, 
or 4822 tons, consists of existing or second hand equip- 
ment and only 20 per cent of the weight of the total 
materials entering into the contemplated construction 
requires priority. 
Another advantage 
of this process and de- 





sign is that such a 





of butane is available. It can 
be also erected in natural gas 


plant can be completed 


fields where butane is separated 
from natural gas, while the bal- 
ance of the de-butanized gas 
may be piped away to serve as 
gas fuel or stored in the 
ground. 


Table | 


Estimated Cost, Based on All New Mate- 
rial, for a Houdry Combined Two Stage 
Dehydrogenation and Single Stage Puri- 
fication Plant for Production of 15,000 
Tons a Year of Butadiene 
l. Process Plants 


and placed in operation 
within six months after 
construction has start- 
ed. After the war these 
plants may be convert- 
ed into units for pro- 





a. Dehydrogenation VPiant ...$1,902,825 duction of high octane 
ee eer gasoline and compon- 
E ; M teri 1 «. Auxiliaries Services ane 7 ‘ ‘ , 
conomy of Materia Utilities .............. 559,100 ents of aviation gaso- 
The design of these small bu- “Total $3 416.925 line at reasonable cost. 
tadiene plants permits the use Il. General Administrative, Pur- : 
of 60 per cent to 75 per cent oft chasing, Engineering & De- Ample Supply of 
velopment Expense ......... 225,000 Fe 1 S “Ks 
II. Grand Total ..............0.. $3,641.92" eed Stoc 
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Butane is used as 
charging stock, al- 
though a mixture of 
butane-butylene can be 
used and the first stage 
of the dehydrogenation process elimi- 
nated. 

Butane, however, is preferred be- 








cause it is available in large quanti- 
ties in relatively pure form at refin- 
eries, as a by-product of alkylation 
processes for the manufacture of 
aviation gasoline, in natural gasoline 
and recycle plants. Furthermore, the 
use of butane does not reduce the 
raw material needed for the 100 oc- 
tane aviation gasoline program as 
would be the case if butylene is used 
as feed stock for the production ot 
butadiene. 


View of a Houdry 
Butadiene plant 
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Catalytic Process 


2 
for the Manufacture of ae ae t at ad i @e fii e 


A careful survey of the potential normal butane pro- 
duction at natural gasoline plants and refineries in 
the United States based on actual 1941 production fig- 
ures published by the U. S. Bureau of Mines and pub- 
lished data for the first five months of 1942 permit 
the following estimate of potential n-butane production 
for the current and future years up to 1944 inclusive: 

From natural gas at gasoline plants.... 92,000 B/D 

From cracking processes at refineries.. 36,700 B.D 

Present in crudes run. ....... 54,400 B D 
Normal butane is, therefore, available to 
the extent of at least 175,000 barrels per 
day. 





quired and, consequently, also the size of equipment 
necessary to produce a given amount of butadiene. 
Operating temperatures are relatively low so that 
requirement for materials and expensive alloy steels 
is kept to a minimum. Likewise, utilities such as 
steam, fuel, power and water required are low and less 
material is needed for plant and equipment to supply 
them. The equipment of the dehydrogenation unit for 
production of butadiene is similar to that used in the 
existing Houdry catalytic plants. The reactors, or 








Due to the high yield of butadiene ob- 
tained from butane in the Houdry proc- 
ess, 44 plants of this type, charging each 
677 barrels of butane or a total of about 
30,000 barrels daily, can produce 660,000 
tons of butadiene annually, sufficient for 
the final production of 880,000 tons of 
rubber, or the entire tonnage proposed 


Table 2 


Material Requirements for Houdry Combined Two Step Dehydro- 
genation and Purification Plant for Production of 15,000 


Tons/Year Butadiene 
2.5% has been added to all items for contingency 


Weight—Tons 
Dehydrogen Purifi- 





and cation 
at present by the Government to be pro- Separation Un. Unit Total 
a ys st " 1. Carbon Steel Plate........ ‘ee 293 250 543 
duced from petrole um. : ; . Meo RS 484 143 627 
3y making fullest possible use of exist- 3. Reinforcing Steel ............ 63 19 82 
; ; : ° _— _— 4. Steel Tubular Material........ 1015 360 1375 
ing equipment, an expenditure for new ae ............... en 38 106 
critical material of less than $40-million 6. F Steel Valves......... 3 2 5 
> ° a Steel Valves.......... 234 38 272 
would suffice to build these plants. The & Cast Stet Coti........... 109 109 
first 300,000 tons of annual capacity of #. Carbon Steel Bolts ........ 10 13 
butadiene could be in operation within Total Carbon Steel....... 2079 83 3132 
6 to 7 months and the total required ca- 10. Cast Iron Castings........... 2 34 76 
ss 4 . 7 11. ¢ Iron Castings (Heat re- 
pacity of about 600,000 tons within 9 ES A eee 15 = 15 
months after beginning of construction. 4, CAME TOR VETER 2 +2000 2000s as is 38 
Total Cast Iron..... patel 82 17 129 
Desi vn oO Ple n 13. 2 Chrome Steel Plate....... 0 os 30 
8 f ames 14. Low Alloy Steel Bolts......... 10 3 13 
All Houdry plants are designed to 15. Cast Brass Valves...-........ l Li 2 
. i ee EN bkccniesewkiede 19 19 
operate on very short on-stream periods. 17. Brass and Bronze Plates and 
Each on-stream period is followed by a = =————___—__ BAS: wee eee cence seen reece es 63 63 
; 18. Copper Cable and Bars....... 16 Pre 16 
regeneration step, whereby carbon de- 19. Lead Cable Covering......... 6 2 s 
osited on » catalyst is remov and eer —_— -~ 
the cataly t : removed _ Total Non-ferrous Materials 105 3 108 
the catalyst maintained in a very active 20. Machinery ........0000.00s0- 165 60 525 


condition. The useful life of the catalyst 


(Compressors, exclusive of 


. so | 2450 H.P. 470 H.P. 2920 H.P. 
is expected to be more than six months. 21, Electric Motors, number..... { 5 9 
Due os < : _— > : (Exclusive of refrigeration) 295 H.P. 191 EP. 486 H.P. 
. to the relatively pure form of the 22. Transformers, number ....... 2 ea 2 
charging stock the carbon deposit is com- 23. Switch Gear, number......... 2 * 2 
arat: 24. Instruments and Controls..... 9 3 12 
ye € ’ , . « . . 
I iratively small. : 25. Special Equipment (Cycle 
High yields obtained in this process Timer, Etc.) ...........00+- 3 : 3 
as i . : Pa - : : OE. TRIE, wecaicncicssceneaser 375 125 500 
reduce the amount of charging stock re- 27. Welding Rod—Alloy .......... 4 me 3 
— 28. Welding Rod—Carbon Steel.. 24 8 32 


* Chief Engineer,.Sun Oil Co. 
** Houdry Process .Corp. 





* Consulting Engineer, Sun Oil Co. 
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Table 3 


Utilities required for a Houdry combined two 
stage butadiene plant and purification plant to 
produce 15,000 tons per year. 


OU a eae 33,600 KWH/day 
Fuel Oil or Gas (80,200,000 BTU/hr.) 309 bbls./day 
EON EE 
Cooling Water Circulation.......... 10,000 g.p.m. 
Makeup Water for Cooling.......... 300 g.p.m. 


If process steam is first expanded through 
drivers the above electric requirement may be 
correspondingly reduced. 

The above electric power requirement includes 
refrigeration equipment. If steam or gas driven 
refrigeration compressors or steam jet refrigera- 
tion is used, the power consumption may be re- 
duced by 18,000 KWH per day. 








catalytic vessels, six in number, are of simpler design 
than in cracking plants. 


The Process 


The charging stock, butane, is subjected to dehy- 
drogenating conditions in the reactors in two stages. 
The first stage yields butane, buty- 
lene and lighter gas. The butane and 


ing the burning cycle of the carbon as the principal 
source of heat required for the dehydrogenation cycle. 

The separation and purification of butadiene may 
be effected by one of the available purification proc- 
esses. 


Yield 

The high yield of butadiene obtained in the Houdry 
process as shown in the following table is the result 
of its unique operating cycle: 


OVERALL MATERIAL BALANCE FOR 
15,000 TON PER YEAR 


HOUDRY BUTADIENE PLANT 


Fuel gas 23.6% 
Catalyst deposit 9.5% (burnedinthe process) 
Butadiene 66.9% 

100.0% 


This material balance allows for losses in butane ab- 
sorber and is based on 90 per cent recovery of the 
butadiene in the purification process. 

Full details of the process cannot be given since 
Secrecy Orders issued by the U. S. Government pre- 
clude their disclosure, except when permits are ob- 
tained by persons or companies interested in the erec- 
tion of plants to utilize the process. 








butylene portion is concentrated in a 
vapor recovery system to produce the 
charge for the second hydrogenating 
stage in which the butadiene produc- 
tion is effected. 

The heat required for the chemical 


Table 4 


Estimated Production Cost for a Houdry Combined Two Stage 
Butadiene Plant to Produce 15,000 Tons per Year, 


Including Purification Plant 
g 


shs < . Base 
change of butane to butylene and Price Quantity Calendar 
from butylene to butadiene is fur- $0.007/KWH per Day Day 
ig , nt ae " e 1. Electric Power ee -. 1.10 bbl. dld 33,600 KWH $235 
nished by burning the carbon deposit 2 Fuel oil burned , (6,00,000 5) ety beng 309 Bbls 340 
on the catalyst during the dehydro- . eames = rosa se>+ > See ae, 2,040 M Ibs 673 
2 o. ste ym el or gus ‘ 5, 
genating stages. The regeneration 1. Cooling Water ..... ve mpl “ sien gape = 
* : ss 5. Makeup Water .... 15/M ga on § p.m = 
of the catalyst is accomplished by 6. Operating Labor: 
burning the carbon deposit by pass- ee oe 144 
a : : zaboratory—5 men at $1.20 hr............ 
ing air through the catalyst. The re- Undistributed Labor and Supervision....... 100 
actors possess sufficient heat storage oe tet oa 
: me ss . Borvent .... alg 
capacity to eliminate wide tempera- 9. Inhibitor ............ ssa naalith <clanainia atadanaeeid in 10 
. “thati 2 ¢ ‘ aiid P 19. Maintenance (excel. boilerhouse and water system) 6° of 
ture fluctuations, and pressure and $3,036,420 ....... i cere in cites tn site 500 
rate of flow are regulated so as to 11. Taxes, Insurance—1% of $3,036,420... 83 
balance ‘a - = = " z 
balance the heat required for the BB Weked Dierating Cont .....c.ccccescusraecess. $2,924 
chemical reactions with the heat sup- 13. Butane Charge ... $0.06 gal 677 bbls 1,706 
. 7 a » ct 2.52 bbi. 
plied by the burning of the carbon +. Set Gee Crees ...... .. 1.10 bb 158 bbls 174 (Cr) 
deposit. 15. General Administrative Costs $0.075/Ib. Butadiene . O84 
Th —_ aia ae I aan 16. Royalty at $0.00125/lb. Butadiene......... iat ute 15 
e Houdry process, SO far as we 17. Total Cost Comcl. Amortisation) ..ccc ccc cccsiwcwwes cate ‘ $5,265 
know, is the only process which de- 18. Cost of butadiene (excl. of amortization) based on 66.9% yield 
* . . eye “O ra : (asd ereten ese uw - ver Ib. 3.0642 
veloped the technique of utilizing the ee eae * oo 


adiabatic cycle of heat produced dur- 








New Engine Assembly Stand 


tured by the 





A NEW engine 


factured by the 


assembly stand for horizontal tubular members to which 
holding large in-line aircraft en- the engine brackets are bolted. This 
gines in any desired position during design reduces the superstructure to a 
assembly or overhaul is being manu- minimum and provides accessibility. 
Aviation Division, 
Whiting Corp., Harvey, Ill. Its impor- 
ant features are the rotating rings and ynit that 


Another Whiting development, a pro- 
peller trailer, is a specially designed 
simplifies the storing and 
handling of standard aircraft propel- 


Engine assembly stand manufac- lers. Tubular steel construction of this 
Aviation Division, 
Whiting Corp. 


unit is said to provide great strength 
with a minimum of weight. 
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Technical Aspects of 


Sheet Metal Forming 


By F. R. Shanley 


Part Two 


Part One appeared in the 

October 1, 1942, isspe of 

AUTOMOTIVE and AVIATION 
INDUSTRIES. 


ae a am represent an acute case 
of curved flanges, in which the 

curvature is severe and highly 
localized. Since joggles are widely used 
in the design of sheet-metal parts, spe- 
cial efforts have been made to facili- 
tate their production in the shop. Even 
in the forming of annealed material on 
the hydropress it is frequently neces- 
sary to “hand-set” the joggles after 
forming, because of the inability of the 
rubber pressure to produce the neces- 
sary local change of shape. This 
trouble is not a bending problem, but is 
due to the stretching and shrinking 
strains that must be produced to form 
the double-curved part. 

Formation of joggles by the use of 
the “dishing” principle has been suc- 
cessfully done at Lockheed (see Fig. 
18), and is described in detail in Ref. 7. 


Stretching 


The stretching process must be used 
to form sheet where springback from 


\ 


(a) T 


simple bending is too great. It has been 
explained that in simple bending the 
elements in the neutral plane are not 
‘longated, and all permanent set arises 
from deformations in the outer fibers. 
However, if the ratio of R/t is large, 
the deformations of the fibers will not 
¢ sufficient to place the material in the 
jlastic range; hence in such cases it is 
mpossible to form the part simply by 
ending it to contour. As a simple 








sample, consider the case shown in 
‘ig, 19. From the equation already 
iven, 
t 0.040 
ei — 0.001 
2R 2x @ 
finar = Cmar X E = 0.001 x 10,000,000 


10,000 psi (for aluminum alloys). 
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Such a stress obviously lies below 
the yield stress for heat-treated alumi- 
num alloy, indicating that forming by 
simple bending would be practically 
impossible (unless rolls were used to 
produce a high degree of lecalized bend- 
ing). The conditions just described are 
shown in Fig. 20, in which the stress 
conditions on the inside and outside 
surfaces of the sheet during bending 
are represented by (a) and (b), 
spectively, the strain along the neu- 
tral axis being zere. Upon release of 
the bending forces, the recovery would 
be purely elastic and the bending 
strains would disappear entirely; (a) 
and (b) would both return to zero. 

It is possible to eliminate springback 
very effectively, however, by a combi- 
nation of bending and stretching, as 
shown in Fig. 19. Assume that a force 
T is applied such as to produce a ten- 
sion strain well into the elastic range. 
This strain is superimposed on the 
bending strains, producing conditions 


Fig. 19 — Forming 


\\ by stretching. 
eT 


(0) t 


Fig. 20—Stress-strain 

conditions during 

bending and _stretch- 
forming. 
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Fig. 18—Form block for single 
jogele. 


at the surfaces of the sheet such as 
indicated at (a’) and (b’) Fig. 20. 


The difference between strains (a’) 
and (b’) is the same as that be- 
tween strains (a) and (b) and is 


therefore sufficient to allow for the 
desired bend. Now if the tension load 
is removed, the elastic recovery will be 
as indicated by the dotted lines. Note 
that the difference between the residual 
strains (a”) and (b”) is very nearly 
equal to that between strains (a’) and 
(b’) existing during forming; hence 
the sheet will remain curved after the 
stretching force is removed, with 
springback virtually eliminated. 

In the foregoing examples the part 
was assumed to be formed to a cylin- 
drical surface. The same _ principles 
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apply when the surface has double 
curvature, as shown in Fig. 21. The 
only difference is that the amount of 
stretch will vary between the center- 
line of the sheet and the edges. The 
limits to which this process may be 
carried will therefore depend on the 
maximum stretch required at any point 
in order that all points are strained 
into the plastic range. If the maximum 
tensile strain should exceed the allow- 
able value at any point, the material 
will of course fail in tension. Hence a 
material having a high maximum clon- 
gation over a large gauge length must 
be used, in severe cases. 

A part having one deep contour of 
curvature. the other being relatively 
shallow, as in Fig. 21. can be formed 
by stretching, as described above. But 
if the part is deeply contoured in both 
directions, it is impossible to obtain 
enough stretching action without tear- 
ing the sheet; hence the part must be 
formed by the drawing process to be 
described later in this paper. The 
greatest value of the stretching process 
lies in the forming of shallow-contoured 


Fig. 23—Prevention 

of wrinkles by draw 

ring in double-act- 
ing press. 


_—-—-—— 


(0) TENDENCY FOR WRINKLE TO FoRM 
WITH NO DRAW RING 


skins difficuit cr impossible to form in 
any other way except by hand rolling. 
Sometimes the necessary degree of 
stretch has to be obtained by using an 
extra-deep punch with the desired shal- 
low contour formed only over its bot- 
tom area. 

At Lockheed the double-acting press 
has been used to advantage in this 
work, as it permits the part to be heid 





_— 


Fig. 21—Stretching 
to a doubly curved 
surface. 





at the edges while the punch forms it, 
thereby building up the desired tensile 
stress. This is illustrated by Fig. 22. 
A slight contour is formed in the lon- 


gitudinal direction and it is to form 
this very shallow contour that the 
stretching has to be done. Stretching 


may also be accomplished in the single- 
acting press with rubber punch by the 
use of special, concave blocks in which 
the sheet is clamped at the edges by 
means of beaded plates or other devices. 
Mechanical stretching 
also this 


machines 
type 


are 


available for of work. 











DRAW 
RING 
ore 
(1b) action oF Raw RING 
These methods are generally not as 


satisfactory as the double-acting press, 
however, as the latter permits greater 
control over the edge restraint 
tions. 

As previously explained, the critical 
feature about stretch-forming is the 
danger of exceeding the maximum 
allowable strain before all portions of 
the sheet have been stretched to con- 


condi- 





Fig. 22—Use of double-acting press in stretch-forming. 
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tour. This problem becomes even mor 
serious at the point of attachment of 
the sheet to the stretching device or 
press. Since operations are conducted 
in the plastic range, the tensile stress 
will necessarily be high and will ap- 
proach the ultimate stress as the limits 
of formability are approached. If any 
material is removed for rivet holes, 
pins or other holding devices, the local 
stresses will be increased appreciably, 


thus greatly reducing the range of 
forming that may be done without 
failure. Our experiments have shown 


that the most efficient method of hold- 
ing the sheet is to clamp it betwee? 
two relatively smooth surfaces, using 
a high normal pressure to keep the 
sheet from slipping. The use of a care- 
fully polished and lubricated punch is 
essential to successful results. 

The range of forming that can be 
done by stretching may be further ex 
tended by deliberately permitting the 
sheet to slip between the clamping 
plates over certain critical areas. This 
may be done by proper control of th: 
clamping pressure. The conditions thus 


obtained begin to approach those of 
“drawing.” which will be taken up 
later. 


The effect of Poisson’s ratio must be 
considered in stretching operations. I 
the sheet were completely restraine 
on all sides and then stretched in on 
direction only, transverse stresses 
would be built up. This biaxial tensior 
condition would tend to lower the pe) 
missible elongation, as deseribed pr: 
viously. Hence it is best to leave tw« 
edges free. In the case of a doubl: 
contoured part, it has been found bes 
to restrain the sheet along the edge 
which have the, smaller depth of co: 
tour. 

The adoption of stretch - formin 
techniques as described above has elin 
inated a great deal of hand-work wit 
speed-hammers, crown rolls, ete., whi 
was formerly in formi 
double-curvature parts. It has al 
made possible the forming of shallov 
contour parts in hard tempers (248 
Alclad, %H_ stainless steel) whi 
formerly had to be made in the a 
nealed grades. A further discussion « 
the stretch-forming technique at Loc 
heed will be found in Ref. 8. 


Drawing 


As applied to sheet-metal formi! 
the term drawing implies that the m 
terial being formed is “drawn” fr 
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the unformed portion of the sheet in 
# progressive operation. More specifi- 
cally, the term “drawing” is used to 
define the class of operations in which 
stretching in one direction is accom- 
panied by compression normal to this 
direction. As pointed out earlier in the 
paper, a high degree of plastic defor- 
mation due to diagonal shear slippage 
is obtained under such conditions, with- 
out danger of tensile rupture, and this 
permits much greater elongations than 
those usually obtained. 

Drawing of sheet metal is a well- 
developed process in many industries, 
but its application to high-strength 
aluminum alloys had not received much 














Fig. 25—Draien cup 





























Fig. 24—Stages in drawing a cup. 


ittention until recently. Lockheed’s re- 
earch work was therefore directed 
ward such materials. The results 
‘ef. 9) have been most encouraging 
id have shown that under proper con- 
‘itions the “aircraft” aluminum alloys 
in be severely formed by this process. 
The process itself is best illustrated 
the drawing of a cup from a flat 
‘isk. The most important feature of 
‘ne process is the usé of the draw ring, 
Jlustrated in Fig. 28. This ring is 
October 
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forced against the metal just enough 
to prevent it from wrinkling, but not 
enough to prevent slippage. 

As the punch descends, the meta! 
flows around the drawing radius, is 
elongated along the axis of the cup. 
and is compressed in a circumferential 
direction. This action takes place al- 
most entirely underneath the draw ring 
and around the drawing radius, not in 
the die itself as might be expected. 
(This point brings out clearly the im- 








with polar coordinate grid. 


portance of the draw ring.) Successive 
stages of forming are illustrated in 
Fig. 24, in which a segment of the 
sheet has been shaded so as to show 
its change of shape. Note that radial 
lines become parallel as the material 
passes around the drawing radius. This 
has been proved by actual. experiments, 
in which a radial gridwork of lines was 
first photographed on the sheet, as 
shown in Fig. 25. 

Figure 24 shows what happens to a 
square element as the drawing process 
takes place. As the diameter of the 
blank decreases, the metal is compressed 
circumferentially and is stretched ra- 
dially. This causes the square element 
to become narrower and longer, as in- 
dicated by the small shaded area on 
the segment. This type of strain is 
associated with “shear slippage” and 
results in high allowable elongation in 
the tension direction. 

Experiments conducted at Lockheed 
have produced many interesting results, 
some of which are described in Ref. 9 
and noted below: 

(a) Tensile strains as high as 110 
per cent have been produced in 24S0O 
Alclad without failure. 24ST has been 
strained 2212 per cent in this manner 
and 24SRT, 10 per cent. 

(b) 24SO Alclad may be drawn into 
a cup in one operation if the inside -di- 
ameter of the cup, after drawing, is not 
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Fig. 26—Stress conditions in drawn 
cup. 
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Fig. 27—Wedge draw test jig. 


less than 55 per cent of the original 
blank diameter. 

(c) Since the forming is done largely 
by shear deformation (change of shape 
without change in area) the size of the 
original blank to be used may be quite 
closely calculated by figuring the total 
surface area of the final part. 

(d) For unusually deep draws, suc- 
cessive forming may be used, in which 
a large diameter cup is first produced, 
then redrawn to a smaller diameter. 
By using three draws, 24SO Alclad has 
been successfully formed into a cup 
having a diameter ratio (cup to blank) 
of about 36 per cent, without imme- 
diate annealing of the material. 

(e) Limited tests indicate that a 
drawing radius of about five times the 
sheet thickness is satisfactory for 24SO 
Alclad material. 

(f) Parts of irregular shape (such 
as window frames) may be considered 
as being made up from segments of 
cups and the same general technique 
and calculations may therefore be ap- 
plied. Draw ratios obtainable at the 
corners are favorably affected by the 
flow of metal from the adjacent 
straight sides. (See Ref. 10.) 

(g) Careful design of dies is essen- 
tial for perfect results. Where very 
large quantities of parts are to be 
formed as in the automotive industry, 
the use of steel proves economical; but 
if quantities of the order of a thousand 
or so are involved, materials such as 
zine alloy can be used with equal suc- 
cess provided die design is as carefully 
carried out as with the steel dies. (See 
Ref. 11.) 


Stress Variations in Deep Drawing 


Figure 26 shows how the stress re- 
lationships change during the drawing 
process. The curves, which are derived 
from theory and test data, show the 
conditions at the drawing radius. The 
shear stress f, is computed from the 
combined components of the com- 
pressive stress f, and the tensile stress 
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/, in a manner already discussed. It is 
the stress responsible for the  pro- 
nounced plastic flow of the material. 
There are other shear components, in- 
troduced by the tensile and compressive 
stresses, but these are manifested only 
by a slight effect on thickness as de- 
scribed later. 

At first the tensile stress f, increases 
quite rapidly, as the punch must exert 
a large force in order to produce lateral 
compression of the flat sheet which is 
under the draw ring. As drawing 
progresses, the area of the flat sheet 
under the ring decreases and the tensile 
stresses therefore begin to decrease 
also. The first critical condition occurs 
at or near the point where the tensile 
stresses are at a maximum. If this con- 
dition can be passed through without 
failure, the operation will be success- 
ful unless a point is reached at which 
the material in the flange portion fails 
in shear (see curve f, Fig. 26). 

Figure 26 shows that the thickness at 
first decreases slightly, due to a shear 
component introduced by the high ten- 
sile stress. However, the thickness tends 
to increase toward the end of the opera- 
tion because of the high ratio of com- 
pressive to tensile stress then present. 
The shear component of the former 
squeezes the material upward, so to 
speak, against the opposing thinning 
tendency of the hold-down pressure and 
the shear component of the _ tensile 
stress. A further detailed discussion of 
the stresses during the drawing opera- 
tion will be found in Ref. 12, Part II. 


The Wedge Draw Test 


Since conditions during deep-drawing 
are quite different from those produced 
in the ordinary tension test it appeared 
desirable to find some form of simple 
test by which the deep-drawing quali- 
ties of a material could be evaluated. 
Lockheed production research engineers 
have developed the “wedge draw” test 
(originally devised by Sachs and others) 
to a point where it simulates very 


closely the actual drawing conditions 
(Ref. 12). The basis of this test is the 
segment of a disk such as that shown 
in Fig. 25. Such a segment is cut out 
as a coupon and inserted in a special 
test jig, shown in Fig. 27. In this fix- 
ture the coupon is placed in the jig and 
then pulled out. The extent to which it 
is pulled out and stretched before break- 
ing is a direct measure of ‘he extent of 
deep-drawing that the material will 
withstand. This limit may be expressed 
as the ratio of yr (radius of cup after 
drawing) to R (radius of original 


blank). 
In Fig. 28 is shown how the grain 
structure was refined progressively 


(after recrystallizing heat treatment) 
by cold-working as the specimen was 
drawn through the die previous to heat 
treatment, the cold - working being the 
greatest the outer end. 


Other Forming Processes 


The foregoing discussion includes 
most of the forming processes that lend 
themselves to analytical study. Other 
well-known methods which may be men 
tioned briefly are: drop-hammer, rolls 
drawbench, and dimpling. The main 
difficulty in drop-hammer work comes 
from wrinkling, which is caused by th 
absence of a draw ring such as de 
scribed undgy “deep - drawing.” Once 
wrinkles have started it is difficult t: 
ecliminate them. Although the hammer 
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Fig. 28—Refinement of grat 

structure after heat treatment du: 

to wedge draw test before hea 
treatment. 
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ing action obtained on the drop-ham- 
mer does eliminate some wrinkles, it is 
nearly always necessary to work out 
the wrinkles by hand - hammering be- 
tween successive forming operations. 
This work -hardens the material and 
seriously limits the subsequent forming. 

Rolls are used primarily to form thin 
sheet, which would have excessive 
springback if bent to a form block. The 
rolls apply a local bending strain which 
is great enough to cause permanent 


set. This local condition is applied 
progressively as the sheet passes 
through the rolls. The  springback 


analysis may be used to determine the 
approximate local radius of curvature 
that must be produced by the rolls. 
The drawbench, as applied to sheet- 
metal work, is usually used to form 
long stringers from strip stock. The 
operation is a combination of stretch- 
ing and local bending. Rolls are often 
used as dies. The stretching principle 


is effectively used to eliminate wrin- 
] Brewer, G. A., and Glassco, R. B., 
Determination of Strain Distribution by 
Photo Grid Process,” Journal of the Aero 
autical Sciences, November, 1941, pp. 1-7 
2 Templin & Sturm, “Some Stress- 
Strain Studies of Metals,” Journal of Aero 
sautical Sciences, March, 1840 
Timoshenko, S., Strength of Vate 
wals, Part II, (D. Van Nostrand, New 
York), pp. 705-714 
4. Chapman, F. B., Hazlett, T. H., and 
Schroeder, Wm., “Springback in Flang- 
ng,” Product Engineering, July, 1942 
d. Sachs, G., and Espey, G., “The 
Measurement ot Residual Stresses i 
Metal,” Iron Age, September 25, 1941. 
‘ Sturm, R. G., and Fleteher, EF. J 


Suggestions Pour in from G.M. 


Workers in General Motors war 
plants have been turning in “produce 
more for victory” suggestions at the 
rate of more than 200 a day since last 
April, when GM launched its sugges- 
‘ion plan to increase war production. 

Every day, on the average, 32 “war 
winners” are accepted by General 
Motors production experts. Every day 
more than $1,000 in War Bonds and 
Stamps is awarded to lathe oporators, 
inspectors, cutter sharpeners, sweepers 
and scores of other GM men and women 
on the production front. 

These figures were revealed in a re- 
port by B. D. Kunkle, vice president of 
General Motors in charge of manu- 
facturing. Covering the period from 
April 1 to August 31, the report dis- 
closed that a total of 31,777 suggestions 
had been received from workers in 31 
divisions of the company. This is at 
he rate of 15.4 suggestions per 100 
hourly rated employes for whom the 
plan was instituted. 

As of August 31, a total of 25,278 
‘uggestions to improve working condi- 
tions and speed war production had 
veen carefully reviewed. Those ac- 
cepted totaled 3,938 or 16 per cent. An 
October 15, 
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kling that occurs during heat - treat- 
ment. 

Dimpling may be analyzed by calcu- 
lating the amount of stretch required. 
Cracking of dimples may be predicted 
and explained on the basis of local 
elongations. The process of “forging” 
the dimple to prevent cracking is a 
good example of increasing the permis- 
sible elongation by the application of 
combined tension and compression, as 
described previously. A complete knowl- 
edge of material properties under com- 
bined stress conditions would enable 
such problems to be solved analytically, 
thus eliminating much “trial-and-error” 
experimentation. 


Relative Formability of 
Materials 


One of the objectives in the Lockheed 
forming research program has been to 
develop suitable criteria by which vari- 
ous materials may be compared as to 
formability. From the foregoing dis- 
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indication of the increased interest and 
thought being given by employes to 
making suggestions is the fact that the 
percentage of usable suggestions sub- 
mitted increased trom 13 per cent in 
May to 19 per cent in August. Thus 
there has been a constant improvement 
in the quality of the suggestions. 

Awards made during the period cov- 
ered by the report totaled 3,487. War 
Bonds and Stamps with a total face 
value in excess of $150,000 have al- 
ready been distributed to recipients of 
awards. 

“General Motors workers can_ be 
proud of this record,” Mr. Kunkle said. 
“The number of suggestions turned in 
—more than 31,000 in the space of five 
months—indicates the real interest of 
workers in the program and demon- 
strates the vitality of such a plan. 
Currently, one out of five suggestions 
is being found worthy of an award, 
indicating increased interest and earn- 
est study on the part of the men and 
women in the plants. 

“The interest shown by the employes 
is appreciated, even when suggestions 
are of such a nature that they can 
not be adopted and put into effect. A 


cussion it is obvious that there is no 
single characteristic that may be used 
to cover all forming problems. We have 
therefore established, in addition to the 
standard characteristics, certain cri- 
teria for each general class of forming. 
These are as follows: 
Local Bending and Stretching: 
Elongation, (%), in %4 in. 
Stretching (Long lengths) : 
Elongation, (%), in 40 in. to 50 in. 
Shrinking: 
E'/F., = Tangent 
stress 
Deep Drawing: 
Maximum r/R ratio (See Fig. 24) 
The relative formability of various 
aircraft materials differs depending on 
which type of forming is being con- 
sidered. Some very interesting work 
has been done at Lockheed on this 
subject, and will be described in a sub- 
sequent paper to be published in an 
early issue of AUTOMOTIVE and AVIA- 
TION INDUSTRIES. 
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Workers 


special effort is made in all such cases 
to explain to the employe the reasons 
why his suggestion can not be used. 

“While averages of suggestions made 
and accepted are high for the whole 
Corporation, the records of many GM 
divisions have naturally been much 
better, depending on the interest of 
the employes and the newness of the 
work. Workers in the Allison Divi- 
sion have turned in 5,543 suggestions, 
or 47.1 per 100 employes. Rochester 
Products and Aeroproducts Divisions, 
with fewer employes, have received 55.5 
and 53.7 suggestions per 100 employes 
respectively. 

“Fisher Body Division leads with the 
greatest number of workable sugges- 
tions—654, or 22 per cent of those re- 
ceived, a good record for a large divi- 
sion and better than the Corporation 
average for the number of usable sug- 
gestions. A small division, Packard 
Electric, has found usable 43 per cent 
of those reviewed, while the AC Spark 
Plug Division has received 239 ae- 
ceptable suggestions, or 30 per cent of 
those received. To date, seven divi- 
sions have had suggestions submitted 
found worthy of $1,000 Bond awards.” 








New P.cauction 


peti hydraulic press of the 
4 semi-automotic hot molding type, 
with an electrically-timed cycle, was 
built recently by the E. W. Bliss Com- 
pany, Brooklyn, N. Y. A feature of this 
press is that the lengths of the prelimi- 
nary-cure, gassing, and final-cure pe- 
riods can be adjusted independently. A 
variation of this control affords inde- 
pendent timing of a chilling period, if 
required, and an independent timing of 
the flushing of the mold passages at the 
completion of the cycle. The ability to 
change from the quick advance speed 
to the pressing speed before contact in- 
sures er’rance into the mold at a low 
speed, which is particularly advanta- 
geous when working fine molding pow- 
ders. 











The patented guiding of this press, 
while accurately guiding the platen on 
the rods by means of bronze bushings 
with close clearances, allows expansion 
of the heated platen. The pressure 
exerted by the press is adjustable 
throughout a 10:1 range, and the auto- 
matic cycle may be stopped at any point 
by means of an emergency stop button. 
Owing to the fact that there is no me- 
chanical connection between the press 
and the pumping unit, the latter can be 
placed either some distance from the 
press or immediately behind it, in which 
latter case it can be covered by a shield 
that will form a shelf for inspection or 
other purposes. 


HE Series 50 Lincoln portable forced- 

induction pump is the latest addi- 
tion to the line of “Pile Drivers” manu- 
factured by Lincoln Engineering Co., St. 
Louis, Mo. Materials such as sealing 
compounds, sound deadeners, insulat- 
ing varnishes, putty, viscous grease, 
heavy lubricants, ete., which are ordi- 
narily handled by laborious hand meth- 
ods, can be pumped directly from the 
original container to the point of ap- 
plication by the Series 50 pump, which 
embodies the principle of forced induc- 
tion priming. 


A NEW transparent plastic having 
S many times the abrasion resistance 
of other clear plastics has been devel- 
oped by the Columbia Chemical Divi- 
sion of the Pittsburgh Plate Glass Co. 
However, because of priorities and other 
restrictions, it has been impossible to 
place it in production so far, and. for 
some months to come it will be avail- 
able only for experimental purposes. 
This new plastic, called C.R. 39, is in- 
soluble in acetone, benzene, toluene, al- 
cohol, gasoline and other common sol- 
vents. C.R. 39 is claimed to have a re- 
sistance to abrasion from 10 to 30 
times greater than other plastics of the 
same tvpe. It retains its shape when 
exposed to high atmospheric tempera- 
tures, and it can be formed into large 


Matthews Bomb- 
marking Machine 


sheets, either clear or laminated, by 
the application of low pressures. In the 
form of transparent sheets it compares 
favorably with other transparent resins 
with respect to strength, weight, clarity 
and impact resistance. 


HE Matthews No. 203 bomb-marking 

machine, a new product of H. S. 
Matthews & Co., Pittsburgh, Pa., has 
been developed for marking all required 
data on the conical tail surface of 
bombs. Adaptable for installation in 
production lines, it completes the mark- 
ing noiselessly. The machine provides 
for variations and irregularities in the 
bomb surface to be marked, to assure 
complete and legible impressions. It is 
semi-automatic and is made in various 


sizes for marking 100-lb to 1000-Ib 
bombs. It is usually installed between 


sand-blasting and hydro-static tests. 


WwW AR 


creased 


production has greatly 
the demand for small 
gears of from 4 to 4 in. pitch diameter, 
for use in navigation instruments, 
range finders, gun-sighting mechanisms, 
sound-detection equipment and bomb 
sights. For such applications the gears 
must be finished to a high degree of ac- 
curacy. 

In order to speed this critical finish- 
ing operation, the National Broach and 
Machine Company, Detroit, has devel- 
oped the Red Ring GCL-3”, a small 
gear-shaving machine. This machine, 
it is claimed, will finish gears of the 
sizes mentioned in from 8 to 48 seconds, 
and will materially increase the accu- 
racy of the final product. While essen- 
tially a bench-type machine, the GCL-3” 
is usually furnished with a base which 


in- 





Bliss 250-ton Hydraulic Press 
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contains an ample coolant system and 
an electrical control panel. It may also 
be furnished without the base, in which 
case it is necessary to supply a sep- 
arate coolant system and electrical con- 
trol panel. A battery of these small 
machines can be mounted on a long 
bench with one central coolant system. 
A universal ram-type turret 
« lathe, the International Foster No. 
®, with a collet-chuck capacity of 2 in. 
diameter and a swing of 1742 in. over 
the ways, has been announced by the 
International Machine Tool Corp., Fos- 
ter Division, Elkhart, Ind. The machine 
is supplied complete with tools for both 
bar and chucking work, and will accom- 
modate chucks of &, 10 and 12 in. diam. 
In addition, it may be equipped with 
special attachments for specific types 
of turret-lathe work. These attachments 
include bar feed and collet chuck, ta- 
per attachment and threading attach- 
ment. 

Improvements have been made _ re- 
cently in the 4 by 18-in. general pur- 
pose Foster superfinishinng machine, 
and a new and longer (4 by 36-in.) 
model has been added to the company’s 
line of machines. These general-pur- 
pose superfinishing machines are said 
capable of developing an ex- 
tremely accurate and fine finish of 2-5 
micro-inches on cylindrical work such 
aus shafts used in aircraft engines, 
where surface scratches and 
fects must be eliminated. 

A line of four portable superfinishing 
attachments for cylindrical work also 
has been developed by the Foster Divi- 
sion. All are for use on the cross slides 
of engine lathes and turret lathes. 
They are said to be capable of develop- 
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Red Ring GCL-3” Gear Finisher 
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quipment 


ing an extremely accurate and fine sur- 
face finish (2 to 5 micro-inches) on a 
wide range of miscellaneous or produc- 
tion work. The only additional equip- 
ment necessary for performing super- 
finishing operations with these attach- 
ments is the stone lubricant supply. 
which consists of a small pump, reser- 
voir and necessary piping. The differ- 
ent attachments are recommended for 
work in the following ranges: No. 0, 
up to % in. diam.; No. 1, *%4 to 3 in. 
diam.; No. 2, 3 to 7 in. diam.; No. 3, 
over 7 in. diam. With all of the attach- 
ments the stone is applied to the work 
by spring pressure, and this pressure 
can be varied to suit the work in hand. 


RABON ENGINEERING CORP., Cleve- 
- land, Ohio, has brought out a Series 


-H electric-hydraulic, barrel-type lubri- 


cant pump. These pumps are operated 
by plugging the extension cord into an 
electric outlet. Electric operation makes 
them well adapted for service alongside 
production lines for filling the bearings 
of various manufactured articles prior 
to their being shipped. The pump has 
advantages also for use by installation 
crews setting up machinery in new 
plants, and by maintenance men work- 
ing Sundays and holidays. Under these 
conditions the compressed air needed 
for the operation of air-driven pumps 
usually is not available. 

The pump, complete with motor, hy- 
draulic cylinder, etc., is mounted rigidly 
on a flanged head. The flange fits snugly 
over a standard 55-gal., 400-lb. drum 
permitting oil, or light, medium or 
heavy grease to be pumped from the 
original shipping container without re- 
handling, and a lifting bail is provided 
permitting the unit to be transferred 
easily from one drum to another, with 
a hand hoist or lifting bar. 


A NEW floor-type turret lathe recently 


4 announced by the South Bend 
Lathe Works, was specially designed 
for the rapid machining of small 
International 


Foster No. 5 
Turret Lathe 





Bend 10-in. 


South 


Turret Lathe 


chucking or bar work. It can be used 
to advantage also for second-operation 
work. The lathe has a 10-in. swing 
over the bad or saddle wings, a 1%-in: 
hole through the headstock spindle, and 
a 1-in. collet capacity. It is equipped 
with both a compound-rest cross slide 
and a handlever cross slide, the two be- 
ing interchangeable. The last-men- 
tioned is furnished with front and rear 
tool blocks which provide positions for 
three tools. A quick change gear box 
supplies 48 longitudinal feeds 


power 
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for the universal carriage, 48 power 
cross feeds for the compound rest cross 
slide, and 48 thread-cutting feeds, 4 to 
224 per inch. The handlever-operated 
bed turret indexes automatically and 
has a adjustable stop for each of the 
six turret tool positions. The under- 
neath motor drive and back gears de- 
liver twelve spindle speeds ranging 
from 50 to 1357 rpm. 


REATER welding output per machine, 

better control by the operator, and 
improved welds on thin-gage sheet are 
said to be obtainable through the use 
of the Honey Bee arc-control station re- 
cently developed by the Wilson Welder 
and Metals Co. of New York. These 
arc-control stations, which are an auxil- 
iary electric device, are made in capaci- 
ties of 75 and 150 amperes. They are 
connected in series with the welding 
circuit of any Constant-potential arec- 
welding generator. Most conventional 





Honey Bee Arc-Control Station 


drooping-voltage generators can be con- 
verted quickly and easily to constant 
potential. For this purpose, Wilson 
supplies a quick change switch mounted 
on the generator. A portable switch 
held in the operator’s hand gives the 
operator remote control of the welding 
current within predetermined limits. 
This switch may be combined with the 
electrode holder, if desired. One advan- 
tage of these remote control devices is 
that when the operator reaches the end 
of a bead, he can reduce the current 
gradually, which in turn reduces the 
heat and avoids porous cracked craters 
and inclusions. 


NEW line of rocker-arm welders for 

stored-energy resistance welding 
has been announced by the Progressive 
Welder Company, Detroit. These wel- 
ders are available with the Revers-O- 
Charge capacitor-discharge controls and 
“Frostrode” refrigerating units for 
“below-freezinge” welding. 

The new Progressive machine, de- 
signed especially for aluminum welding, 
has a retractable stroke of 9 to 12 in., 
depending on the throat depth. Retrac- 
tion is accomplished by means of a lead 
screw driven by a fractional horse- 
power motor. The welding stroke has 
a range of up to 3 in. The rigidly- 
locked upper and lower sliding arms 
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Welder 


Rocker-Arm 


Progressive 


may be adjusted in and out for throat 
depth, or may be turned for angle 
mounting of electrodes when necessary. 

Differential-action double air cylin- 
ders are used for the welding stroke, 
the cylinder for the return stroke being 
<maller than that for the pressure 
stroke. As a result, air pressure can be 
maintained continuously in the return- 
stroke cylinder, insuring prompt point 
opening after completion of the weld, 
and automatic discharge of the trans- 
former secondary through a_ short-cir- 
cuiting gun. 

Point-dressing is accomplished by 
exhausting the return stroke of the air 
cylinder by means of a three-way hand 
valve conveniently located on the side 
of the machine, which allow the points 
to come together with just enough 
pressure to insure good point dressing. 


es. capacity solder pots are being 
— manufactured by Lectrohm, 
Cicero, Ill., for continuous operation in 
electrical-equipment and other plants 
where individual solder-melting pots 
are required for-each overator. They 
consist of a cast-iron pot mounted on a 
plated-steel stand by a single screw. 
A single-heat, replaceable porcelain 
nickel-chrome heating element heats the 
pot. These pots are available in two 
sizes, of 1.75- and 2-lb capacity respec- 
tively, for operation on 110-volt a-c- or 
a-c circuits. Each pot is equipped with 
a 6-ft. cord and attachment plug. 


V YitH the object of eliminating the 

necessity on the part of carbide- 
tool users, of designing special tools, 
as well as speeding the delivery of many 
“formerly special” tools, Carboloy Com- 
pany, Inc., has announced an extensive 
series of “design standards.” These 
standards are intended to eliminate the 





Lectrohm small capacity solder pots 


Inc., 


of time 
preparing 


loss usually sustained while 
design drawings, figuring 
quotations, preparing working draw- 
ings, and hand-forming special sam- 
ples. These new standards, while not 
being carried in stock, are the result 
of a study of orders for special tools re- 
ceived in connection with the produc- 
tion of war materials. Among the va- 
rieties of tools and blanks for which 
special design standards have been es- 
tablished are cut-off tools, roller-turner 
tools, grooving tools, shear-type tools, 
twist-drill tips, plug-gage and _ ring- 
gage bushings, drilljig bushings, guide 
rings, twist-drill stock, round, oval and 
half-round rod, rectangular and 
tubing. 


rod, 


ena -en adjusting wrenches 
— are now furnished as part of the 
equipment included with the micrometer- 
adjustable spacing collars for milling- 
machine cutter arbors of the Dayton- 
Rogers Manufacturing Co., Minneapo- 
lis, Minn. These new, double-end pin 


spanner wrenches make it possible for 
the operator to adjust the spacing col- 
lar to the desired thickness by loosen- 
nut, 


ing the cutter-arbor being yvov- 





Spacing collar adjustment wrenches 
offered by Dayton-Rogers. 


erned by the graduated micromete: 
sleeve when making the adjustment. 
The collar is then turned to the desired 
direction in accordance with marks en- 
graved on the outer sleeve of the mi 
crometer barrel. 


FLAME - HARDENING machine has 
4 been announced by Hydraulic Ma- 
chinery, Inc., Detroit. As shown in 
the accompanying photo, the base and 
external housing are of welded steel. 
Hydraulic power and electric contro! 
are used, and all adjustments and parts 
that require routine maintenance are 
on the outside. The pilot light burners, 
and water coolant are located on the 
rear slide and are completely adjust- 
able. Proper shielding directs the flame 
and the quenching water exactly where 


(Turn to page 53, please) 
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NEWS OF THE INDUSTRY 


Tanks, Guns, Combat Vehicles 


Now in Mass Production 


Automotive Industry Devoted 95.1 Per Cent of Effort 
to War Work in July, According to Vaniman Report 


Automotive plants engaged in war 
work are rapidly reaching the mass 
production stage where tanks, guns and 
combat vehicles are beginning to come 
off the assembly lines with the con- 
tinuity and the volume that marked 
passenger car and truck output in the 
pre-war era. The latest report from 
R. L. Vaniman, chief of the Automo- 
tive Branch of WPB, reveals that the 
automotive industry in July was devot- 
ing 95.1 per cent of its efforts to war 
work. This compares with 91.6 per cent 
on war work in June and 80.3 per cent 
in May, thus indicating that the job 
of conversion is nearly complete. Re- 
maining ¢ivilian production in automo- 
tive plants is largely on functional 
replacement parts to keep the nation’s 
essentia} transportation functioning 
during the war emergency. The Vani- 
man report was based on data gathered 
from 133 automotive companies oper- 
ating 396 plants and comprising 68 per 
cent of the industry. 

September shipments of war mate- 
rials from automotive plants were esti- 
mated at $512,000,000 by the Automo- 
tive Council for War Production, 
showing a 15 per cent gain over the 
$445,000,000 worth of armament ship- 
ments in August. The September pro- 
duction pace translates into an annual 
rate of $6,140,000,000 and this is ex- 
pected to climb to an annual rate of 
$8 billion by the end of 1942. Backlog 

(Turn to page 46, please) 


New OPA Plan of 
Tire Rationing 


The five steps in the government’s 
plan for keeping America’s passenger 
cars rolling for essential mileage with 
a minimum use of rubber were announ- 
ced Oct. 11 by price Administrator Leon 
Henderson. They are: 

1. Rationing of used tires and recaps, 
and new tires now in stock to provide 
as far as possible the minimum essen- 
tial mileage to each of the nation’s 
passenger cars. 

2. Actual control of each car’s mile- 
age through the rationing of gasoline 
to prevent unnecessary driving as far 
as possible, and to hold the national 
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average down to 5000 
per year. 

3. Compulsory periodic inspection of 
all tires to guard against abuse and to 
prevent wear beyond the point where 
they can be recapped. 

(Turn to page 44, please) 


miles per car 


Set Advertising Policy 
For War Plants 


Advertising expenditures of corpora- 
tions substantially engaged in the pro- 
duction of war materials will be deemed 
reasonable by governmental price ad- 
justment agencies when reviewing over- 
all corporate profits, provided such 
expenditures are ordinary, necessary 
and bear a reasonable relationship to 
the corporations’ business activities. 
This policy, set forth in a joint state- 
ment by the Price Adjustment Boards 
of the War and Navy Departments 
and the Maritime Commission, is simi- 
lar to that applied to certain other 
operating costs. 


In considering the reasonableness of 
advertising expenditures, the statement 
explains, the agencies will follow a 
policy closely paralleling that which 
was recently announced by the Treasury 
Department as governing its methods 
of allowing income tax deductions on 
advertising costs. 

The three boards recognize that it 
may be necessary for producers to keep 
their names and the names of their 
peace-time products before the consum- 
ing public in order to maintain their 
good will and be in a position more 
effectively to regain their normal mar- 
kets after the war is won. 

The test of whether expenditures for 
advertising are deductible is whether 
they are ordinary and necessary and 
bear a reasonable relation to the busi- 
ness activities in which the enterprise 
is engaged. This is not intended to ex- 
clude institutional advertising. 


Automotive Taxes 
Hit All-Time High 


Automobile and truck owners of the 
United States have been paying 35 per 
cent more automotive taxes since the 
first of the year than during the same 
period last year, notwithstanding a 
sharp falling off in car usage, accord- 
ing to a report made public by the 

(Turn to page 44, please) 





Official British photo from Acme 


German Mobile Gun Captured on Desert 


This is a 105mm mobile gun that was captured intact by the British in recent 

Western desert action against the Germans. The chassis was of French manu- 

facture, possibly made in the Renault works, recently bombed by the RAF. 

It was quite new with only slightly less than 1,000 kilometers registered on the 
speedometer. 
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Government Names 
Replacement Parts Men 


Among new subcommittees of the 
automotive replacement parts industry 
recently named by the government is 
the Chassis Parts Subcommittee, com- 
posed of E, A. Clark, vice-president of 
Budd Wheel Co., Detroit; William H. 
Courtright, Wm. & Harvey Rowland, 
Inc., Philadelphia; F. B. Willis, Bendix 
Products Division of Bendix Aviation 
Corp., South Bend, Ind.; J. D. Eby, 
vice-president of Wagner Electric Co., 
St. Louis, and F. A. Miller, U. S. As- 
bestos Division of Raybestos Manhat- 
tan Corp., Manheim, Pa. 

The Anti-friction Bearings Subcom- 
mittee includes E. H. Austin, Timken 
Roller Bearing Co., Canton, Ohio; V. 
A. Dupy, United Motors Service, Ine., 
Detroit; L. R. Murphy, Roller Bearing 
Co. of America, Trenton, N. J., and J. 
H. Thorsell, Marlin Rockwell Co., 
Jamestown, N. Y. 

The Material Requirements Subecom- 
mittee is composed of K. J. Ammerman, 
assistant to the president of Borg-War- 
ner Corp., Chicago; B. B. Bachman, 
vice-president of the Autocar Co., Ard- 
more, Pa.; F. C. Bahr, vice-president 





When Chrysler Got the Army-Navy “E” 


Shown at the award of the Army-Navy “E” to seven Chrysler Corp. plants, Oct. 
6, at Chrysler Higaland Park plant, are, left to right: Capt. A. 5S. Wotherspoon, 


Inspector in Charge, Naval Ordnance Plant; 


Under-Secretary of the Navy, 


James V. Forrestal; K. T. Keller, president, Chrysler Corporation; Rr. Admiral 
W. H. P. Blandy, Chief of Ordnance, U. S. Navy. 


and general manager of the Chrysler 


Motor Parts Corp., Detroit; V. FE. Doo- 
nan, general sales executive of the Ford 
Motor Co., Dearborn, Mich.; M. D. Doug- 
las, manager of the parts and accesso- 
ries division of Chevrolet Motor Divi- 
sion of GM, Detroit, and A. L. Johnson, 
Warner Machine Products Co., Muncie, 
Ind. 


Chrysler Wage Increase Totals 


$7,488,000 on an Annual Basis 


War Labor Board Also Boosted Vacation Pay Allowance 
and Ordered No Discrimination in Women’s Wage Rates 


The War Labor Board followed the 
precedent set in the recent General Mo- 
tors case by granting a wage increase 
of 4 cents per hour to 90,000 Chrysler 
Corp. workers. The increase will total 
$7,488,000 on an annual basis. The 
wage increase is retroactive to June 1, 
when the wage agreement between 
Chrysler and the UAW-CIO expired. 
The board also increased the vacation 
pay allowance, boosting it to $90 for 
employees with five years’ or more 
seniority and $45 for those with at least 
a year’s seniority, effective in 1943. It 
aiso ordered that there be no discrim- 
ination in wage rates against women 
employees, with the principle of equal 
pay for comparable work. 

On the union’s demands for eliminat- 
ing inequalities in wage rates, the 
board, in a significant opinion, written 
by Dr. George W. Taylor, that may set 
a precedent in future wage cases, de- 
fined “inequalities” to cover only ob- 
normal differences in wage rates. Dr. 
Taylor wrote: 

“Differences in rates are not neces- 
sarily inequalities in rates. On the con- 
trary, wages paid in American industry 
are normally characterized by all sorts 
of differences created for many differ- 
ent reasons. Under any sound program 
for stabilizing wages in this time of 
war, it must be presumed that well- 
established differences in wages are not 
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inequalities. This approach was ac- 
cepted by the board in considering the 
question of North-South differentials in 
the textile cases. One must not inter- 
pret the above stated presumption, how- 
ever, as an indication that established 
differences in wages can never become 
inequalities. They may be subject to 
adjustment if they become inequalities 
which must be rectified in the interests 
of full production of war goods. The 
point is, however, that a showing of an 
inequality in wages requires much more 
than a showing of differences.” 

The WLB refused the UAW-CIO plea 
for elimination of differentials between 
plants as well as that for a $1 per hour 
minimum wage. Two labor members of 
the board dissented on the 4-cent per 
hour wage raise and the pay equaliza- 
tion decision. 

Leo Lamotte, director of the UAW- 
CIO Chrysler Dept., sent a telegram of 
protest to W. H. Davis, WLB chair- 
man, charging that the board ignored 
the recommendations of its own three- 
man panel that all disputes over pav 
inequalities should be negotiated 
arbitrated. 

However, President Roosevelt’s exec- 
utive order of Oct. 3 to stabilize the cost 
of living does take cognizance of wage 
inequalities. Paragraph 2 under Title 
II states, “The WLB shall not approve 
any increase in the wage rates prevail- 


and 


ing on Sept. 15, 
crease is 


1942, such in- 
necessary to correct malad- 
justments or inequalities, to eliminate 
substandards of living, to correct gross 
inequities or to aid in the 
prosecution of the war.” 

The correction of wage inequalities is 
likely to be a prime argument by the 
unions in an effort to circumvent the 
provisions of the economic stabilization 
order but the WLB decision in the 
Chrysler case may limit its effective- 
ness. 

The monthly dues checkoff will be 
retained under the provisions of the re- 
vised contract between the UAW-CIO 
and the Ford Motor Co. which was ap- 
proved recently by the union members. 
The company had opposed continuance 
of the checkoff. Wage issues in the dis- 
pute have been left to the decision of 
the WLB. Features of the contract 
already approved call for improved 
grievance procedure, with a company 
labor relations man having authority 
to settle grievances to be placed in each 
unit or plant and all grievances to be 
acted upon within two weeks of presen- 
tation improved representation. 


unless 


effective 


Heads Aircraft 
Industrial Engineers 


The recently formed Society of Ai) 
eraft Industrial Engineers announced 
election of Clayman C. Shafer, a senior 
industrial engineer of the methods and 
controls department at Vultee Air 
craft’s Southern California plant, to 
head the organization’s first chapter. 
which embraces the entire Los Angeles 
area. 

As president of the first chapte 
established, Shafer announced that his 
group, including inndustrial engineers 


of Douglas, Lockheed, Vega, North 
American, Northrop, and_ Interstate, 


propose forming a panel of consultants 
whose combined services will be avail 
able to warplane producers seeking 
closer alignment of their manufactur- 
ing systems with urgent demand foi 
faster quality output. 
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Automotive War Plants 


Praised by Roosevelt 


He Visited the Chrysler Tank Arsenal, Ford Willow Run, 
Allis-Chalmers, Boeing, Douglas and Consolidated Works 


President Roosevelt, who visited three 
automotive and four aircraft plants on 
his recent coast-to-coast secret inspec- 
tion tour of war activities, had much 
praise for the Chrysler Tank Arsenal 
on his return to Washington. He said 
he thought the tank arsenal was an 
amazing example of what can be done 
by labor and industry for the war effort 
through good organization, the right 
spirit and proper planning. He also 
cited favorably the recent change of 
models from the M-3 to the M-4 with- 
out losing a single hour’s output. K. T. 
Keller, Chrysler president, conducted 
President and Mrs. Roosevelt and Nel- 
son through the tank arsenal. 

At the Ford Willow Run _ bomber 
plant, Roosevelt was greeted by Henry 
and Edsel Ford and Charles M. Soren- 
sen, who accompanied the presidential 
party through the huge plant, which 
covers 85 acres. Roosevelt told repor- 
ters on his return that Willow Run was 
an example of the wisdom of starting 
war plants long before Pearl Harbor. 
He said that it was not yet in produc- 
tion but would be soon. 

Roosevelt also visited the Allis-Chal- 
mers Mfg. Co. at Milwaukee, the Boe- 
ing Aircraft Co. at Seattle, the Doug- 
las Aircraft Co., Ine., bomber plant at 
Long Beach, Cal.; the Consolidated Air- 
craft Corp. plant at San Diego, Cal., 
and the Consolidated bomber plant at 
Forth Worth, Tex. At the Boeing plant 
the President saw a= gigantic new 
bomber (presumably the B-29) that 
made the Flying Fortress look like a 


pigmy. The Chief Executive said the 
Consolidated plant at Fort Worth, 
which is getting parts from Detroit, 


is just getting into production and mak- 
ing only 2 fraction of the planes it will 
be turning out in a few months. 

Hudson Motor Car Co. has agnounced 
that it is producing marine engines for 
landing and invasion boats for the U. 
S. Navy. These engines, of a size and 
design different from automotive en- 
gines, will be produced almost entirely 
on automotive machinery. The Hudson 
Invader engine is of a powerful type 
designed to drive heavy barges in all 
kinds of weather. 

The deadly efficiency of the Bofors 
10-mm. anti-aircraft gun which Chrys- 
ler Corp. is making was graphically 
told by James V. Forrestal, Undersec- 
retary of the Navy, at ceremonies in 
Detroit marking the award of the 
Army-Navy “E” to seven Chrysler 
plants. 

“T know what these guns will do,” 
said Forrestal, just back from a 20,000- 
mile tour of the Southwest Pacific war 
area. “Their work in the Solomons 
helped to dispel any ideas we may have 
had on the super-human bravery of the 
October 


15, 1942 


Japs. A curtain of fire knocked down 
14 Jap craft within a few minutes. 
These guns have taught our enemies a 
respect for our weapons.” 


Organize Powdered 
Metals Institute 


All companies in the United States 
manufacturing parts from powdered 
metal have joined together to form the 


“Powdered Metals Institute,” with 
headquarters in Saginaw, Mich., it 
has been announced by A. J. Lang- 


hammer, president of the Oilite Divi- 
sion of Chrysler Corp. 

“The purpose of the Powdered Metals 
Institute is to serve as an advisory 
council and aid to the United States 
Army and Navy in regard to adapting 
powdered metal to war production be- 
cause of the great savings in time, ma- 
terials and cost which its use can bring 
about,” Mr. Langhammer stated. 

The officers of this new institute are 
as follows: Chairman, L. E. Field, 
vice president of the U. S. Graphite 
Co., Saginaw, Mich.; vice chairman, A. 
J. Langhammer, president of the Oilite 
Division of Chrysler, and Secretary, 
E. S. Patch, sales manager of the 
Moraine Products, a division of Gen- 
eral Motors in Dayton, Ohio. 

The following companies are mem- 
bers of the Powdered Metals Institute: 
United States Graphite Co., Saginaw, 
Mich.; Bound Brook Oilless Bearing 
Co., Bound Brook, N. J.; Chrysler 
Corp., Amplex Division, Detroit; 
Moraine Products Div., General Motors 
Corp., Dayton; Johnson Bronze Co., 
Newcastle, Pa.; Stackpole Carbone Co., 
St. Marys, Pa.; Keystone Carbon Co.., 
St. Marys; Henry Crowley, Inc., West 
Orange, N. J.; P. R. Mallory and Co., 
Indianapolis; General Laminated Corp., 
New York City; Powder Metallurgy, 
Inc., Long Island City, and American 
Sinteel Corp., Yonkers, New York. 


Staggered Hours 
Ordered in N. J. 


New Jersey became on October 6. the 
first State in the Nation in which a 
staggered hours program was ordered 
officially by Governmental authority. 
The Office of Defense Transportation 
viewed the action as the possible fore- 
runner of similar steps by other Com- 
monwealths and municipalities through- 
out the country in order to meet the 
transportation crisis. 

The New Jersey staggered hours 
program was drawn up by the New 
Jersey War Transportation Committee, 


appointed by Governor Charles Edison 
several months ago at the request of 
Joseph B. Eastman, ODT Director. Sub- 
sequently, Governor Edison appointed 
Joseph E. Conlon, President of the State 
Board of Utility Commissioners, State 
Coordinator of Transportation, with 
full war-time authority to coordinate 
public transportation facilities in line 
with the recommendations of the War 
Transportation Committee. 

As his first official act, Mr. Conlon 
issued three directives: 

Directive No. 1 ordered public schools, 
parochial schools, and high schools in 
cities throughout the State to adopt 
opening and closing hours in conform- 
ance with a schedule drawn up by the 
War Transportation Committee. In gen- 
eral, the school hours ordered were one 
hour later than those which previously 
had prevailed. 

Directive No. 2 ordered all retail 
businesses in the business district of 
Newark not to open their doors to the 
public for the start of the day’s busi- 
ness between the hours of 8 A. M. and 
10 A. M., and not to close their doors 
to the public between the hours of 4 
P. M. and 6 P. M. 

Directive No. 3 ordered six companies 
employing large office forces to change 
the opening and closing hours of their 
offices to approximately an hour later 
than usual so as not to coincide with 
change of shifts at war plants. 


Clark Moves Branches 


Clark Equipment Co. has moved its 
Chicago branch office to 1412 Strauss 
Bldg., 310 S. Michigan Ave. The De- 
troit office also has been moved to 2211 
Fisher Bldg. 
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Conventions and Meetings 


American Society of Tool Engineers, 
War Production Conference, Spring- 


RR. BS n.ns0cncastanesenes Oct. 16-17 
Automotive Advertisers Council, Chi- 

OA ce akecencddes dead eeenel Oct. 19-21 
SAE National Fuels & Lubricants Mtg., 

WOO. 6040054460600 ean beRaeSS Oct. 22-23 
Assoc. of American Battery Manufac- 


turers Annual Convention, Chicago, 
Oct. 22-23 


Natl. Lubricating Grease Inst., New 
Orleans, Annual Mtg. ........ Oct. 25-29 
Natl. Safety Congress and Exposition, 
CNS: vnk.sbnesesveesadssdess Oct. 27-29 
Natl. Safety Council, Chicago, Annual 
BN cna incu ddeedeecaeeaneeeeed Oct. 27-29 
American Petroleum Inst., Annual 
Beet, CD: 5s 440de4es0 serene Nov. 9-13 
Natl. Industrial Chemical Conf. & Ex- 
position, ChICAZO .....ccccese Nov. 17-22 
Natl. Chemical Exposition, Chicago, 
Nov. 24-29 
Amer. Society of Mechanical Engrs., 
New York City, Annual Mtg. 
Nov. 30-Dec. 4 
Highway ~-Research Board, St. Louis, 
TOE, knsneesssnsshasdseannedseeen Dec. 2-4 
SAE Air-Cargo Engineering Mtg., Chi- 
er ne een er ee Dec. 8-9 
SAE War Production-Engineering Mtg., 
TEE - 6a¢suecskneeneenkeeavarn Jan. 11-15 
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Engineers Need More 
Data, Less Censorship 


Less strict censorship of the re- 
sults of scientific research is urged 
in the annual report of the Welding 
Research Committee of the Engji- 
neering Foundation. 

The committee's voice against 
censorship was raised by Colonel 
G. F. Jenks, president of the Ameri- 
can Welding Society and chairman 
of the committee's Industrial Re- 
search Division. He said, "The divi- 
sion is beginning to feel the results 
of restrictions in the publication of 
information because of Government 
censorship. 

“It believes that the greatest ben- 
efits to war production and to vic- 
tory in the field will result from a 
liberal policy through which the re- 
sults of research will be disseminat- 
ed immediatey to American engi- 
neers and scientists." 











New OPA Plan 


(Continued from page 41) 


4. Denial of gasoline and tire re- 
placements to cars whose drivers per- 
sistently violate the national 35-mile- 
an-hour speed limit for rubber conser- 
vation. 

5. Capacity use, through car-sharing, 
ef every car on every trip so far as 
possible, 

The government’s undertaking to 
keep tires on all passenger cars with 
driving reduced to essential mileage, 
Mr. Henderson said, is a goal which 
ean be reached only if driving is 
brought within the 5000 mile a year 
average recommended by the Baruch 
report, and if there is strict adherence 
to the 35 mile an hour speed limit. Any 
failure to accomplish the mileage limit 
or speed cut will result in stricter cur- 
tailments to prevent excessive drain 
on the national rubber resources, he 
said. 

Under the tire plan, Mr. Henderson 
said, replacements will be authorized 
for passenger cars on the basis of the 
minimum grade of tire that will serve 
for the mileage granted in the gasoline 
ration book. Those who use their cars 
but little will get certificates for re- 
caps, or if their worn tires cannot be 
recapped, they will. get used tires. 
Others will get recaps or new tires of 


the various grades now in dealers’ 
stocks. But always, the minimum 
amount of rubber will be issued to 


meet the individual need. 


To Represent Blanchard 


The Blanchard Machine Co., Cam- 
bridge, Mass., has appointed the Rudel 
Machinery Co., Inc., with offices in New 
York City and Hartford, as representa- 
tive for the eastern part of New York 
State, Northern New Jersey and the en- 
tire State of Connecticut. This terri- 
tory formerly belonged to Henry Pren- 
tiss & Company who have retired from 
selling machine tools. 
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Training of Women Workers in 


Automotive Plants Emphasized 


They Are Needed to Replace Men Drafted into the Army; 
Enlistments Created Acute Problem in Aircraft Industry 


Larger manufacturing companies in 
the automotive industry have not yet 
felt the effects of the selective service 
act and voluntary enlistments to any 
great extent, but with the larger draft 
quotas being called for in the next few 
months, a shortage of labor in certain 
production centers is imminent. This 
shortage has been evident for some time 
in skilled classifications such as_ tool 
and die makers, but it is only begin- 
ning to be experienced among general 
production workers who do not require 
a long training period. 

Six-month deferments have been 
granted essential workers whose indis- 
pensability has been vouched for by the 
management, but with the larger draft 
quotas being demanded, selective ser- 
vice boards are becoming less inclined 
to grant deferments. Their new atti- 
tude is expressed by Brig-Gen. Lewis 
B. Hershey, who states that if the 
Army can train a bomber pilot in eight 
months, industry should be able to break 
in all the production workers it needs 
in six months. 

General Motors Corp. now has 24,046 


Automotive 


of its former employees in the armed 
forces, having lost 2300 men to the ser- 
vices in September alone. Ford Motor 
Co., which has sent 11,230 workers into 
the services, saw 1629 don uniforms in 
September compared to 1170 in August. 
The new Willow Run bomber plant lost 
585 men. The Chrysler Corp. has sent 
7746 employees into the armed forces 
from its various plants, workers now 
joining up at the rate of 156 per week. 
The number going will be increased 
when Congress lowers the draft age. 
The aircraft companies on the Pacific 
Coast have had an acute manpowe? 
problem in recent months, probably due 
to the fact that the personnel of those 
plants contains a larger proportion of 
young men than the longer-established 
automotive industry. Five major air- 
frame manufacturers in southern Cali- 
fornia lost more than 3600 workers t 
the armed forces in August, and 77 per 
cent of these were voluntary enlist 
ments. Finally, the War Department 
ordered that no more aircraft workers 
would be taken enlistees unless 
cleared by their selective serve boards. 


as 


Taxes High 


(Continued from page 41) 


National Automobile 
tion today. 

“United States Internal Revenue Col- 
lections from automotive sources for 
the first eight months of the current 
year were augmented by more than 
$200,000,000 revenue from the two auto- 
mobile use taxes,” says the report. 
“Automobile parts and accessories, up 
99.8 percent from last year, accounted 
for an additional $10,000,000 increase. 
Income from new trucks was up 31.5 
percent while the tax returns from 
transporting oil by pipelines increased 
5 percent and on lubricating oil, 3.5 
percent. Net increase for the eight 
month period were 35 percent greater 
than for the same months of 1941. 

“Decreasing use of automobiles was 
shown by a 6 percent drop in revenue 
from the Federal gasoline tax, which 
accounted for only $226,682,000 in the 
1942 period as compared with $241,100, 
000 in 1941. Income from taxes on tires 
and inner tubes dropped 48.2 percent 
due to the suspension of tire produc- 
tion for civilian uses. 

“The greatest drop in Federal in- 
come,” the report continues, “came as 
the result of the complete stoppage of 
passenger car production early in 1942. 
Income from this source was off 62.2 
percent, dropping from $69,742,000 in 
the first eight months of 1941 to $26, 
670.000 in the same months of 1942. 

“Federal revenue from all automotive 


Dealers Associa- 


sources for the eight-month period this 
vear reached an all-time high of $547, 
919,000, an increase of $141,964,000 on 
36 percent over receipts of $405,955,000 
for the same months last vear.”’ 


Distribution Plans 
Discussed with WPB 


Automobile manufacturers conferred 
on Oct. 10 with Ferdinand Eberstadt. 
WPB vice chairman, on program de 
termination and urged adoption of the 
material scheduling plan for the dis- 
tribution of material. This plan fol- 
lows the plan submitted to WPB by 
General Motors in midsummer. How 
ever, it is only a vertical rationing plan 
so far as major war contract holders 
and their sub-suppliers are concerned. 
This would account for approximately) 
75 per cent of all materials. PRP, un- 
der this plan, would be the medium by 
which 25 per cent of all materials 
would be distributed. In the latte 
category would be included bearings. 
bolts, nuts, rivets and other small 
manufactures stocked in anticipation 
of demand. i 


Clarence C. Cheadle 


Clarence C. Cheadle, 61, associated 
with the public relations department of 
the Ford Motor Co. since 1924, died 
Oct. 6 at his home in Dearborn. 
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Life extension for plug gauges 


k 


Information supplied by “Automotive & Aviation Industries” 


Plug gauges can justifiably be considered expend- 
able — within limits. The time is bound to come when 
they become inaccurate because of wear. At that point 
the gauges were customarily scrapped. 

Nowadays, new gauges for replacement purposes 
are hard to get. Therefore the method of extending 
their useful life adopted in one plant, as the result of 
a worker's suggestion, is of considerable interest. 

The method is based on the fact that, when a gauge 


is worn enough to be undersize for one diameter hole, 


it may be only slightly oversize for other diameters. 

Consequently, worn plug gauges are graded ac- 
cording to size, and kept in a special rack. Then, when 
a gauge is needed for a particular diameter, a worn 
plug that is slightly oversize is taken from the rack 
and ground and lapped to plus or minus zero of the 
diameter required. 

Of course, the life extension provided for gauges 
by this system cannot be accurately estimated. But 


it does amount to enough to make it well worth while. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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Two Navy Men Win 
$13,700 Lincoln Award 


Captain C. A. Trexel and A. Amiri- 
kian, Director of Planning and Design, 
and Design Engineer, respectively, Bu- 
reau of Yards and Docks, Navy De- 
partment, Washington, D. C., were the 
winners of the $13,700 grand award in 
the nationwide 24-year $200,000 scien- 
tific welding study program sponsored 
by the James F. Lincoln Are Welding 
Foundation, Cleveland, Ohio. 

The welding study brought forth re- 
ports of welding progress prepared by 
executives, engineers, designers, archi- 
tects, production officials and others 
throughout the industrial field. The 
study indicated a possibility of tremen- 
dous savinzs in costs and man hours 
for production of products by are weld- 
ing for both war and peace. 


Tanks, Guns Now 


In Mass Production 
(Continued from page 41( 


of war orders held by automotive com- 
panies with prime contracts as of 
Aug. 1 is estimated at more than $10 
billion by the Automotive Branch of 
WPB. This is made up of $8,300,000,- 
000 held by automobile companies, 
$1,300,000,000 by truck companies and 
$1 billion by parts companies. It is es- 
timated that the backlog would require 
26 months to fill at the July production 
rate. But the monthly rate is constant- 
ly increasing. 

General Motors Corp., which has been 
continually boosting its armament ship- 
ments, delivered $205,667,029 worth of 
war materials during August. This 
marked a 31 per cent increase over July 
shipments of $156,892,348 from U. S. 
and Canadian plants, the largest gain 
registered in any month this year. The 
previous top was a 19 per cent increase 
in June deliveries over May. This indi- 
cates that GM is rapidly getting into 
volume production on many of its war 
contracts, such as tanks, guns, shells, 
marine engines and other armaments. 
Gm deliveries of war materials in the 
first eight months of 1942 totaled $990,- 
998,529. With only a nominal rate of 
increase for the last four months of 
1942, war shipments for the year will 
exceed the $2 billion mark, which sur- 
passes GM net sales in every previous 
year except 1941, when the total was 
$2,436,800,977. 

Munitions output of all U. S. indus- 
try in August registered an 8 per cent 
gain over the July total, according to 
the monthly report by Donald M. Nel- 
son, chairman of WPB. Total value of 
all munitions output plus war construc- 
tion for August was $4,700,000,000. The 
rate of gain was less than in any of the 
three previous months and lagged 14 
per cent below the forecast for August. 
The WPB Munitions Index reached 357 
in August, 27 points above the July 
figure and compared to a base index of 
100 for November, 1941, prior to Pearl 
Harbor. 
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August aircraft production was up 6 
per cent from July. Trainer plane out- 
put increased more than 25 per cent 
in August but the gain in combat plane 
production was insufficient and some 
types of service planes fell behind July 
production. Heavy bombers increased 
fairly well in August and another class 
of bomber also made a good record for 
the month, one plant which ran behind 
schedule in July doubling its output in 
August. 

Ordnance production registered a 3 
per cent gam in August. Output of 
light tanks has increased regularly for 
the past three months and the program 
is proceeding satisfactorily. Medium 
tank production has been retarded by 
a changeover from the M-3 to the M-4 
but the proportion of M-4s being turned 
out increased very considerably in the 
month. August output of guns showed 
gains, self-propelled artillery was up 
and there was an improved showing in 
the total of scout cars and personnel 
carriers. The automotive industry is 
producing virtually all of these latter 
items. 

Machine tool production in August 
totaled $117,400,000, a gain of 3.3 per 
cent over July. This brought total ma- 
chine tool output for the first eight 
months of 1942 to $819,100,000 com- 
pared to $771,400,000 for the entire 
year 1941. August output represented 
a peak annual rate of about $1,400,000,- 
000 while the peak annual rate to be 
achieved is expected to be $1,600,- 
000,000. 





Herbert E. Smith, formerly vice-president, 


has 
ber 


been 


elected president of U. S. Rub- 
oO. 


He also has been elected chair- 
man of the executive committee and a mem- 
ber of the finance committee. Francis B. 
Davis, Jr., former president, continues as 
board chairman and chief executive officer. 

Raymond J. Fitness, former manager of 
the automotive department of Willys- 
Overland, Inec., has been named operating 


manager, succeeding Vera R. Drum, re- 
signed. 
William Dubusker, formerly general su- 


perintendent of the Republic Aviation Corp. 


Indiana plant, has been appointed factory 
manager. George Koehler, former final 


assembly supervisor at 
L.. I., plant, has been 
intendent of the 


the Farmingdale, 
named general super- 
Indiana plant. Barnett 
Means, former final assembly foreman at 
Farmingdale, has been named parts plant 
superintendent of the Indiana plant. 

Alfred R. Glancy, chief of the new Auto- 
motive Combat Center of the Ordnance 
Dept. at Detroit and a one-time vice-presi- 
dent of General Motors, has been advanced 
from colonel to brigadier-general. 

F. M. Hoefler, formerly vice-president and 
general manager, has been elected president 


of the Harvill Aircraft Die Casting Corp. 
succeeding H. L. Harvill, who retired in 
July. Warren Stratton, company attorney, 


has been elected a director. 

Arthur B. Lawrence, of F. S. Smithers 
& Co., New York brokerage firm, has been 
elected a director of Hayes Industries, Inc. 

Russell G. Davis was elected vice-presi- 
dent of Foote Bros. Gear and Machine Corp. 
at a recent meeting of the Board of Direc- 
tors. He will continue in his capacity of 
general manager of the Industrial Gear 
Division. 

A. J. Miller, who has 


heen in the Detroit 





Business in Brief 


Written by the Guaranty Trust Co., 
New York. Exclusively for Auto- 
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Narrow fluctuations of general bus- 
activity continue. The season- 
ally adjusted index of The New York 
Times for the week ended September 
26 declined point to 130.2 per 
cent of the estimated normal, as com- 


iness 


one 


pared with 127.5 a year ago. The in- 
dex of The Journal of Commerce, 
without seasonal adjustment, for the 
same period rose to 129.5 per cent of 
the 1927-29 average, a new war-time 
peak, as against 128.8 for the preced 


ing week and 127.8 a year ago. 
Department store sales during each 
week of the fortnight ended Septem- 


ber 26, as reported by the Federai 
Reserve Board, were 5 per cent 
comparable levels last year; and fo 
the four weeks then ended sales aver 
aged S per cent more than the corre- 
sponding amount a year earlier 

Railway freight loadings during the 
week ended September 26 totaled 897,- 
714 cars, 0.6 per cent than the 
number for the week before and 2.4 
per cent below that for the compa- 
rable period last year. 

Mlectrie power output declined 
contra-seasonally in the week ended 
October 3, but was 10.6 per cent great- 
er than a year 
lar excess of 
earlier. 

Crude oil 
same period 


above 


less 


ago, 


13.7 


simi- 
week 


as against a 
per cent a 
production during — the 
averaged 3,684,500) bar 
rels daily, 224,550 barrels the 
figure: for the preceding and 
381,700 barrels than 
output recommended by 


below 

week 
the 

the 


less 


average 
Office of 


the Petroleum Coordinator. 
Average daily production of bitu 
minous coal during the week ended 


September 26 was tons, un 
changed from the week before, as com- 
pared with 1,825,000 tons a ago 

Engineering construction contracts 
awarded in the week ended October 1 


1,883,000 


year 


ugain exceeded $200,000,000, accord- 
ing to Engineering News-Record, For 
1942 to date, the total is 58 per cent 
greater than the corresponding amount 
in 1941--with public work 85 per cent 
higher than a year ago, as against a 
drop of 51 per cent in private con- 
tracts, 

Professor Fisher’s index of whole- 
sale commodity prices for the week 


ended October 2 rose to 
of the 1926 
the preceding 
year ago 

Member 
$294,000,000 during 
September, and estimated 
serves dropped $340,000,000 to a 
of $1,690,000,000 
reporting 


108.2 per cent 
107.8 for 
98.8 a 


from 
against 


average 
week, as 
bank reserves 
the final 


declined 
week of 

re- 
total 
loans of 
$11,000, 


excess 


> 
Business 


members declined 








000 in the same period and stood 
$177,000,000 bhelow the total a veal 
earlier. 

office of the Norton Co. for a number ot 


years, has been appointed field engineer for 
that territory. 

Robert C. Sessions 
chief engineer of The Brown Fintube Co 
Elyria, Ohio. He was formerly associated 
with the firm of Sessions and 
Cleveland, Ohio. 

Simmonds Ine., has an 
nounced the appointment of John W. Over- 
beke as chief engineer. 


has been appointes 


Sessions 


Aerocessories, 


The American Welding and Mfg. Co 
Warren, Ohio, announces the appointment! 


of William J. Sampson, 
He was formerly general 
for the steel and Tube 
Corp. 


Jr., as president 
manager of sales 
Div., Republic Stee 
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PISTON RINGS, PISTONS, CYLINDER SLEEVES 


Engine power is Fighting Power—alow and aloft, 
afloat and ashore! One American division needs 
some 100,000 gallons of gasoline to move 100 
miles; a P-T boat takes (naval-secret) of fuel to get 
from here to there—fast; a bomber draws precious 
high-octane at shower-bath flow. All this makes 
the finest of fuel-saving piston rings a ‘must’ 
for every American military, F 


= 
+ => 


marine or aircraft engine. x 

Sealed Power men and 
women are proud of the mil- 
lions of Sealed Power rings, 
pistons and cylinder sleeves 





they make for army trucks, tanks, motorcycles, 
jeeps, submarines, torpedo boats, destroyers, 
bombers, fighters, and other battle engines. 

Engine manufacturers, car and truck manufac- 
turers, plane builders, boat builders, 
Army and Navy officers constantly 
consult with Sealed Power Engineers 
on their engine problems. 


2 
WAR 
BONDS 


\ SEALED POWER CORPORATION 


Piston Rings, Pistons, Cylinder Sleeves for all types of 
a internal combustion engines, pumps, compressors, etc. 


Muskegon, Michigan 


Windsor, Ontario, Canada 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Steel Output Up 4 Per Cent 
In First 9 Months of 1942 


Big Improvement in Allotment of Semi-finished Steel; 
Scrap Drive and New Furnace Program Brighten Picture 


By W. C. HIRSCH 


Steel production continues at a con- 
sistently high rate. According to the 
American Iron & Steel Institute, out- 
put in the third quarter of the year 
aggregated 21,449,359 tons. This shows 
a virtually unchanged performance 
from the preceding quarter when the 
output was 21,538,358 tons. In the 
third quarter of 1941, most of which 
period preceded the outbreak of the 
war, production amounted to 20,621,474 
tons, so that a gain of 4 per cent was 
recorded in this year’s corresponding 
period. 

It isn’t alone in point of total ton- 
nage, however, that progress is seen. 
With all of the fault-finding emanating 
from this or that war materials plant 
that delays in steel shipments continue 
to act as a brake on finished products 
deliveries, the over-all picture indicates 
marked improvement in the allotment 
of semi-finished steel to the various 
classes of rolled steel. Very little is 
heard these days of the paucity in the 
supply of steel plates, a topic that ear- 
lier this year was on everyone’s lips. 

Further plans for the reform of the 
Production Requirements Plan and the 
Allocation Classification System are 
reported to be under consideration, but 
these contemplated changes are more 
likely to be refinements of steel dis- 
tribution control than a major change 


Airplane Manufacturers 
Pool Resources 
(Continued from page 15) 


the president. On October 12 the first 
full meeting of the council was held at 
the Glenn L. Martin plant in Baltimore 
with about 65 representatives of the 
member companies in attendance. Ar- 
rangements were made to transfer a 
surplus of standard machine tools of 
the Curtiss-Wright Corp. to the Brews- 
ter Aeronautical Corp., which had a 
deficit of such equipment. Under nor- 
mal procedure it would require about 
10 months for the Brewster company to 
obtain them while under the present 
setup they will be on hand in less than 
30 days, it was explained. Seven com- 
mittees have been named to cover pro- 
duction, materiel, engineering and 
standards, industrial relations, public 
relations, plant defense and coordina- 
tion of service activities in the field. 
The next regular meeting on the third 
Monday in November will be held at the 
Republic Aviation Corp. 

The Aircraft War Production Coun- 
cil was organized in April with a mem- 
bership of eight Southern California 


ABS 


in the program and set-up. Rigidity of 
regulation methods was long ago found 
unsuited to any phase of the war pro- 
giam, and flexibility, so that unforeseen 
developments can be provided for with- 
cut the need of overhauling the entire 
system, recognized as the goal. 

Neither the action of the Interna- 
tional Tin Committee, which at its Lon- 
don meeting fixed production quotas at 
105 per cent of standard tonnages (a 
rate being exceeded in all the areas 
from which tin is still obtainable), nor 
a release of the Combined Raw Mate- 
rials Board issued through the Office 
of War Information, shed much new 
light on the tin situation. The Com- 
bined Raw Material Board document is 
noteworthy, however, because it states 
that the Texas City smelter will be able 
to produce at the rate of 52,000 tons a 
year by the end of 1942. 

The need of restricting the use of 
copper to the highest preference rat- 
ings is pointed out in a review by H. 
O. King, chief of WPB’s Copper Branch, 
who estimates requirements to be 25 
per cent higher than the maximum sup- 
ply now in sight. Copper Recovery 
Corp., acting for the Government’s 
Metals Reserve Co., is striving to ame- 
liorate this deficiency by buying up 
stocks of unused copper and brass and 
even of fabricated products and divert- 
ing this material to use in essential war 
work. 


companies comprising Consolidated, 
Vultee, Lockheed, North American, 
Northrop, Vego, Ryan and Douglas. 


3oeing executives in Seattle maintain 
a close liaison with the council. Rep- 
resentatives of the respective com- 
panies on the board of directors are: 
Harry Woodhead, as president of Con- 
solidated and chairman of the Vultee 
board represents those companies; Rob- 
ert E. Gross, Lockheed president; J. H. 
Kindelberger, North American presi- 
dent; LaMotte T. Cohu, Northrop board 
chairman; Courtlandt Gross, Vega 
president; T. Claude Ryan, president 
of Ryan; and Donald W. Douglas, 
president of the Douglas company. 
Other company representatives affili- 
ated with the board comprise I. M. 
Laddon, vice president and works man- 
ager, Consolidated; A. M. Rochlen, di- 
rector of industrial and public rela- 
tions, Douglas; Cyril Chappallet, vice 
president and secretary, Lockheed; J. 
L. Atwood, vice president and general 
manager, North American; T. C. Cole- 
man, vice president, Northrop; and T. 
C. Sullivan, secretary, Vultee. A coun- 
cil ruling provides for a change of 
president every six months, so at the 
end of September Mr. Douglas’ terms 


as president of the council expired and 
Mr. Woodhead, vice president, suc- 
ceeded him to that office. Robert E. 
Gross was elected council vice president. 

The West Coast council has commit- 
tees functioning in the fields of produc- 
tion, materiel, engineering and stand- 
ards, transportation and housing, ac- 
counting, plant defense, industrial and 
public relations, and industrial training. 

A. liaison is planned between the two 
councils and also with the Automotive 
Council for War Production, and the 





various Government and_ industrial 
agencies. 
LENSORED 
CEN 
An exclusive feature prepared by 


M. W. Bourbon, special correspon- 
dent of AuToMoTivE and AVIATION 
INDUSTRIES in Great Britain. 


The Minister of Transport has an- 
nounced that, as was the case last 
year, supplies of anti-freeez during the 
coming winter will be restricted to 
military vehicles, buses and trucks en- 
gaged on essential war work, although 
consideration will be given to doctors 
and similar users compelled to use 
their cars without notice at all hours 
of the day or night. 

Morris Motors report for 
issued, shows a. trading profit of 
£2,224,087 against £1,951,164 for 1940 
* next profit also shows an increase 
i.e. to £1,026,140 from £746,631 The 
improvement due largely to the 
capacity of the company's plants being 
more fully utilized; during the early 
part of 1940 they had not been com- 
pletely reorganized and reequipped for 
war work. 

The Ministry of Supply has made it 
an offense to destroy, throw 
abandon waste rubber in 
must not be put in a refuse bin or 
mixed with other waste materials. The 
Ministry has also announced that sup- 
plies of new or 


1°41, just 


was 


away or 


any form. It 


reconditioned tires for 


trucks and buses will be dependent in 
future upon the availability of re- 
claimed rubber; for this reason, oper- 


ators are told that, 
ests, they should exert themselves to 
the utmost to salve scrap rubber and 
induce other people to follow suit 

The Colloidal Laboratories 
(o., specializing in fluorescent lighting 
systems, introduced a ‘‘forgery 
proof” pass to prevent unauthorized 
entry into manufacturing plants during 


in their own inter- 


tesearch 


has 


the black-out It is a badge or button 
coated with an invisible transparent 
lacquer which glows when brought 


within the field of a ‘‘black’’ light from 
a source adjacent to the pass examiner 
It is claimed that, unlike other known 
fluorescent materia's, the special lac- 
quer used for the ‘‘Glo-pass’’ glows im- 
mediately and ceases to glow as soon 
as it is withdrawn from the beam of the 
black light. Where several shifts are 
worked, each shift can be supplied with 
a pass of different color, so that if an 
employee enters with his shift and tries 
to leave immediately with the outgoing 
shift he will be detected at once. 

The annual census of road traffic in 
parts of England has been taken this 
year by school children, owing to the 
lack of adults to serve as enumerators. | 
The census period was reduced from j 
seven to three days, but the usual full | 
day recording from 6 a.m, to 10 p.m 
was retained. 3oys and girls, between 
the ages of 14 and 16, were used. 

Women are taking the place of the | 
police in Edinburgh to control traffic 
at crossings used by children going to 
or returning from school. 
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New Production Equipment 


(Continued from page 40) 


required. The working parts are said 

to be adequately shielded against heat. 

Water is used as the quenching medi- 

um, and is completely sealed from the 

actuating mechanism. The work to be 

hardened is placed on the index table 

by hand, the pilot is positioned with a 

locating pin, and when the starting Flame -hardening ma- 
button is pushed the machine goes au- chine built by Hydrau- 
tomatically through its complete cycle, lic Machinery, Inc. 
stopping for unloading by hand. 





ACHINERY MANUFACTURING CO., Los 
Angeles, Calif., announces the new 
Vernon universal tool and cutter grind- 
er which will handle all kinds of tools, 


cutters, cylindrical work, and internal 
jobs within its capacity limit. The 
chief specifications of the grinder are | 


as follows: 
Swing of centers over table, 10% in. 
Maximum longitudinal travel, 17% in. 
Max. work length between right and 
left-hand tailstocks, 16 in. 
Max. work length between headstock 
and tailstock, 13% in. 
Max. distance between centerlines of 


work and wheel spindle, 10 in. SIZ ES 


Transverse travel of column, 7% in. -_ 
Vertical movement of wheel spindle, 16 


_ 20” 
24" 
30” 
36” 
POSITIONS 
4 10 16 


COMPLETE MOTOR-DRIVEN INDEXING 
TABLES, READY FOR INSTALLATION 


These units are designed to be mounted, through a hole of 
suitable diameter, in any machine base. The operating mech- 
anism is a modified geneva stop motion driven, through a 
worm and worm gear, by a brake-type motor which starts 
and stops for each index. At each position a nitrided lock- 
These tables, 0° ing pin is raised by a cam to hold the table accurately and 
gether with our a sa s : 
Vernon waleevest tack cutter and Drilling or Tap- positively. A lifting device may be included to elevate the 
; ping Units, can be : ° . 
grinder. Sh cn wi ce slightly during index to reduce wear on bearing sur- 
able bases to de- faces. In addition, an optional friction drive is available to 
velop specialized A d f  ntort h h hte i f 
automatic produc- Prevent damage from interference when the table is in 
tion machines, motion. 


7 








The spindle head is powered by a 
‘e-hp, 60-cycle, three-phase, ball-bear- 
ng motor running at 3450 rpm. 

The Los Angeles company also is , 
naking a new milling head with integral REANSERS 
notor drive and speed reducer espe- 
‘ially designed for the Vernon No. 0 
nilling machine. 

The head is rigigdly supported on the 
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The Serap Drive 


(Continued from page 10) 


lowered tax bills on physical properties. 

Ninety plants of the General Motors 
Corp. yielded 265,500 tons of iron, steel, 
copper, aluminum and other metal 
scrap in the first seven months of 1942. 
Of this total, 250,000 tons were iron 
and steel scrap and the rest non-ferrous 
metals. In June and July alone, 12,- 
559 tons of dormant scrap were shipped 
from GM plants in addition to the regu- 
lar flow of production scrap. Incom- 
plete reports from 24 divisions revealed 
22,287 tons of dormant scrap uncovered 
in seven months. An analysis of dies 


held for replacement parts resulted in 
a shipment of 319,830 lb. of dies. 

A virtual “iron mine” was found be- 
side a railroad siding in one GM plant 
where cast iron borings had been 
dumped for years. Intensive salvage of 
rags, papers and boxes permitted a GM 
plant in Ohio to dismantle its incinera- 
tor, resulting in 26,000 Ib. of scrap. 
Another plant found 1800 tools in its 
tool “morgue” that had not been used 
for five years. These were scrapped 
and now the plant is studying tools for 
which there has been no demand in two 


YOU CAN DEPEND ON ELECTRO-COATED 


THOMASTRIP 








WILL NOT CRACK 
OR PEEL .... 





—* cold rolled strip steel with electro-coated finishes has 

the proper characteristics to meet the requirements of many 
jobs which formerly used non-ferrous metals. These coatings will 
not crack or peel. Plating operations in your plant may be com- 
pletely eliminated, and your parts will move directly to assembling 
or packaging departments uninterrupted by costly handling and 


delays for plating. 


Send your problems to Thomas. We will make and furnish special 


test samples for you. Write today. 
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Bright Finish Uncoated 
or Electro-Coated With 
Nickel, Zinc, Copper, Brass 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 


THE THOMAS STEEL CO. 
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years. Old railroad spurs have been 
torn up. Unused steam pipes and wir- 
ing have been removed from abandoned 
utility tunnels. A machine gun plant 
found its grinder sludge contained 95- 
per cent ferrous metal and_ received 
permission from the steel milis to ship 
the sludge with the other scrap. Steel. 
lead and copper alloy is recovered from 
the sand used to stop the bullets on the 
proof firing range, bringing recovery of 
20,000 Ib. of material in the initial 
operation. Serap materials are segre- 
gated in the GM plants so that an alloy 
of one type is not mixed with metal 
composed of another alloy. All GM 
tools, equipment and dies are being re- 
appraised, with the slogan of “Do you 
really need it” as the decisive factor. 

Ford Motor Co. has 700 men working 
on salvage operations alone at the 
Rouge plant, which has its own steel 
mill that requires scrap iron to feed it. 
Material conservation is so far. ad- 
vanced that oil waste is skimmed off 
the surface of the River Rouge and used 
to lay dust on miles of roads at th 
Rouge plant. Hudson Motor Car Co. 
has collected 2825 tons of iron and stee! 
scrap and 281 tons of aluminum scrap 
in the four months of the salvage drive. 
Studebaker Corp. moved 578 tons of 
dormant equipment out in 17 carloads 
of scrap to two Ohio steel mills in 
single week last June. 

Recently queried as to what shouid 
be done with highly specialized automo- 
bile manufacturing machinery that has 
been packed away in grease for th 
duration, Donald M. Nelson, chief of 
WPB, replied, “In my opinion it ought 
to be used for scrap or parts taken of 
of it for maintenance and repair of 
other machinery.” Nelson then reite: 
uted the policy laid down by Lessing 
Rosenwald, chief of the Conservatior 
Division of WPB, who said that ma 
chinery not used in the past three 
months and not to be used in the com 
ing three months should be scrapped 
Much automotive machinery that can 
not be converted to the war effort, suc! 
as huge presses for body sections an 
fenders as well as the dies for these 
non-functional parts, comes in this cate 
gory. The Government must decid 
whether all the potential postwar pr 
duction tied up in these dies and ma 
chines should be sacrificed in order 
provide the additional tons of scra 
metal that are vitally needed in w: 
production. However, this means th: 
new dies, tools and machines have to | 
built after the war for the post-w: 
models instead of resuming on 14 
model production, the period of reco) 
version may be extended from six to 1’ 
months: instead of the three to s 
months that might elapse if the fa 
tories retained their 1942 dies and p) 
ductive facilities. The employment 
200,000 to 400,000 production work: 
over a six-month period may rest « 
the Government’s decision. The autom 
Lile industry is hopeful that 1942 mor 
dies and machines will be scrapped o1 
as a last resort—after other salva; 
sources have dried up. 
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7/VC€ CM the works 
ALL OAY, 


Yes, that tap is as big as it looks . . . big 


enough to cut the clean, strong, accurate 
threads that stitch America’s heavy war 
machines together .. . big enough to make 
Adolf wish he’d stuck to paperhanging. 
That’s a P&W tap.. 


sands daily going into 168-hour-week service 


. one of the thou- 


ALL NIGHT 


for the scrap pile. So will your smaller P&W 
taps, dies, reamers, cutters. So will your 
P&W machine tools, and your P&W gages. 
This war has opened the eyes of many 
American metalworkers to the unexpected 
heights of stamina, staying power, guts of 


P&W equipment. Remember this lesson . . . 


in war production. It will turn out plenty of apply it in your own work; don’t spare the 


jobs, take a terrific beating before it’s ready pressure... your P&W tools can take tt. 
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SAE Aircraft Production Meeting 


(Continued from page 14) 


the Wright and the Pratt-Whitney. (An 
abstract of this paper was published in 
the July 1 issue of AUTOMOTIVE AND 
AVIATION INDUSTRIES.) 

The second morning: session was de- 
voted to aircraft welding, and was ably 
conducted by Peter Altman, SAE Air- 
craft vice-president and director of 
manufacturing research, Vultee Air- 
craft, Detroit. Why spot welding is not 
used as much in aircraft manufacture 
as in other industries fabricating sheet 


metal was explained by G. R. Mikhala- 
pov, National Research Council, in his 
paper, “The Place and Use of Spot 
Welding in Design and Production of 
Aircraft.”’.He also illustrated and de- 
scribed the extent to which spot weld- 
ing is used at present, and pointed out 
particular requirements of spot welded 
design. 

The steps being taken by the air- 
frame manufacturers in their efforts to 


conserve critical materials were de- 
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Turn Heavier Loads 
Faster 
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Live 


thrust bearing. 


TRIPLE DUTY 





3 Interchangeable 
Center Pieces. 





For all centered and 
uncentered work. 








IDEAL 
LIVE CENTERS>< 


Get more work, QUICKER, out 
of tathes, millers, grinders, etc. 
Machines take deeper cuts at 
higher speeds, because the IDEAL 
Center rotates with the 
work. Saves set-up time. It’s fit- 
ted with high precision radial 
ball bearings and taver roller 


CAN DOIT? § 


the many IDEAL products which 
are helping to speed vitol wor production 


DEAL) 
MARKING TOOLS 


Prevent production delays due to theft, 
confusion. 


ELECTRIC MARKER 


mistakes, 


Permanently 
marks all materi- 
als; glass, met- 
als, ceramics. 
Used like a pen- 
cil. Makes 7,200 
cutting strokes 
per minute. 





ELECTRIC ETCHERS 


Permanently 


mark iron, steel 
and their alloys. 
New, ‘‘Machine 


Shop’’ model has 
14 etching heats. 
Other models for 
fine or heavy duty 
etching. 











IDEALS 
DEMAGNETIZER 


Keeps Tools Sharp Longer 
Powerful — portable. Quickly demagnetizes work held in 
magnetic chucks, tools, drills, 
punches, dies, etc. Abrasive parti- 
cles practically disappear after a 
single pass across the magnetic 
poles. For small tools or , 
large parts. 







Demagnetized 
tools cut faster 
because they do 
not bind, heat 
and dull quick- 
ly. 


% IM ———__ 
BALANCING WAYS 








10” swing 
Speed up balancing 20” swing 
of pulleys, fly- pod swing 
wheels, ete. No 60” swing 


time wasted finding 
centers. No leveling 
or set-up required. 








Machine Tool 


FREE Accessory Catalog 


Gives information on these and many other 
time-saving tools. 
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scribed by L. D. Bonham, Lockheed 
Aircraft Corp. at the Airframes Pro- 
duction Technique session under the 
chairmanship of J. M. Gwinn, Jr., Con- 
solidated Aircraft. A paper, “Template 
Duplication by Dry Offset Printing,” 
by W. A. Collings and J. T. Barnes, 
Curtiss-Wright Corp., discussed the de- 
velopment of the process using a repro- 
duction proof-press for printing dupli- 
cate templates directly on template 
stock. The principle feature which dis- 
tinguishes this method from. other 
methods is the provision of a means of 
jig-drilling duplicate templates by the 
use of the original template as a drill 
jig. Duplicates produced by this method 
are completely ready, after filing, for 
actual use in the plant. R. C. Blaylock, 
of the Curtiss-Wright Columbus plant, 
read the paper. 

Two papers were read on the impor 
tant subject of aircraft materials. 
Painting, finishing, construction, and 
glue qualities in mass production of 
wood aircraft were dealt with in a 
paper by C. L. Bates and H. J. Black 
of Plxweve Mfg. Co., “New Applica 
tions of Panelyte in the Aircraft In 
dustry” were discussed by C. R. 
Mahaney, general manager, Panelyte 
Division, St. Regis Paper Co. He de 
scribed the substitution for critical 
metals of Panelyte structural plastic 
in flooring and skin to replace alumi 
num sheet, and in aircraft engine parts, 
various molded parts and 
fabricated parts. 


precision 


Boeing Production System 


(Continued from page 19) 
bility of Boeing’s scheme of production, 
changes can be made in a minimum ot 
time, and without affecting the speed 
of production schedules. The prime ex 
ample of this fluid system in operatior 
was the changeover from the Boeing 
B-17E to the B-17F. 

Production density requires that floo: 
space be utilized to the best possible 
advantage. Wing jigs, for example, cus 
tomarily have been set up parallel wit! 
the floor. A series of such jigs would 
require an astonishing amount of floo: 
space, so Boeing built them skyscrap« 
fashion, putting up a battery of jij 
vertical to the floor. One battery, 
capable of producing several wings, 0: 
cupies a space equivalent to two hor 
zontal wing jigs. 


Chip Handling 


(Continued from page 11) 


Whirled at 780 rpm, these chips lo 
the last traces of oil which spin off ‘o 
drain and be reclaimed. The oil-f: 
chips drop into another belt convey. 'r 
which hoists them into a 100-ton ster- 
age hopper, 40 ft over a spur track =n 
which railroad gondola cars await lo: 
ing. The mouth of an oversize chute !s 
opened and a metal flood of 25 to 1s 
pours into the railroad gondola, rez ly 
for shipment téa processing plant 














